FOUNDED APBIL 1891 

i ndustrial 
Management 

THE ENGINEERING MAGAZINE 

Edited by John R. Dunlap and L. P. Alford 

War Protection for Industrial Plants 

Duties of Employers in Protecting Factories Against Sabotage 
v_ Hon. Thomas W. Gregory, Attorney General, U. S. A. 

Labor Factors in Our Shipping Program - Roy Willmarth Kelly 

Mastering Power Production— III - W. N. Polakov 

Economy of Centralized Trucking - - J. M. Van Harlingen 

Shop Gardening as a War Measure - - L. D. Burlingame 

Cooperative Shop Gardening - Chas. E. Hildreth 

Organizing to Produce Shell Forgings - - - F. E. Mercian! 

Operation Diagrams for the Executive - - A. R. De Kuzelewski 

Organizing a Purchasing Department G. Sumner Small 

Complete Table of Content* — Page S 



Bring Down You r Sf earn Cos-f- 
in Spite of High Coal P ncer 

WHAT THE U. S. FUEL ADMINISTRATORS SAY! 

To Owners of Industrial Plants 

" Every steam plant consuming five if.) tons of coal per day should employ some 
adequate method of checking its boiler and furnace efficiency. 

" The price of ignorance is waste. These must be replaced by Knowledge and 
Efficiency. 

" There are, broadly speaking, tun methods of cheeking boiler room efficiency. 

"1 Daily accurate measurements of coal and feed water. 
"2 -Systematic flue gas analysis." 

Thcrt arc TWO METHODS* lor clu cking boiler HMMH efficiency, bill there is only 
ONE METHOD for ohrcking farnarc efficiency. 





Recording Equipment 



continuously measures lite COj in waste gases. It 
gives yon permanent records which arc of invaluable 
assistance. In addition, auxiliary CO.. indicators at 
the boiler front act as guides to your tircman. This 
is what the L*. S. l-'uel Administrators mean bv 
SYSTEMATIC FLUE GAS ANALYSIS. 
The Fuel Administrators then continue : 
" Both methods should be employed in a plant 
of large size. 
" You are requested to place your boiler plant 
under as careful a system of Ac- 
counting and Supervision as any 
production department of your 
business. 

" Nothing will more effectively 
assist your firemen in getting high 
results from the coal than to pro- 
vide means for determining what 
results he is getting. 

" Call in a competent fuel en- 
gineer, if necessary, in order to 
advise and instruct you in the in- 
stallation and efficient use of a 
suitable system for your plant." 
(Signed by) 
UNITED STATES FUEL ADMINISTRATION 
Referring to the last paragraph 
in their statement, we offer our 
wide experience to assist you in 
matters of fuel and combustion 
efficiency. Combustion engineering 
is our specialty. Your combustion 
problems will receive our close and 
Machine, prompt attention. 
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Typical CO. Kccoril on S-inch chart. 

Uehling CO: Meters and Combined COi* 
and Temperature Machines are made 
up in various styles and combinations 
to meet any requirement. Our engi- 
neers are ready to take up your com- 
bustion problem now. Write. 



Uehling Instrument Company 

Engineers' 

Mew York City 



Combustion 



2003 Empire Bldg. 



D <. [ndl 
cator for 
mounting 
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Cost-Keeping 
Is A Science: 



Practical cost systems 
that constantly influence 
cost reduction are the 
result of experience. 
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Gunn, Richards & Co. 

New York 
Boston Montreal 
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|OR three years Industrial America has been working at high pres- 
sure and it has yet to meet enormous demands in the present year 
and years to come. Despite insistent warnings to "Prepare," 
our entry into the World War found much confusion and disor- 
ganization among industrial plants and many manufacturers still find 
themselves hampered by the inadequacy of plant layout and facilities. 

Engineering and Construction 

We offer you through our organization the services of experts well 
versed in layout, design and construction, each thoroughly familiar with 
every detail of his subject from practical experience, supplemented by 
abundant data gathered through years of study and accomplishment. 

Whether your problem involves the expansion of your present plant, 
the construction of an entirely new one or the adaptation to your require- 
ments of a ready built plant, the wide and varied experience of our organ- 
ization in handling industrial projects will be valuable to you. 

Reports 

Not only are the investor and purchaser becoming more and more 
prone to require a report from competent engineers before becoming 
financially involved, but the manufacturer has come to believe that the 
advice of the engineer is as essential to the cure of industrial ills as are 
the services of the specialist to the cure of bodily ills. 

Our Report Department has the benefit of the practical experience 
of our entire organization and is thus peculiarly well fitted to render an 
authoritative opinion. 

Appraisals 

A well equipped and experienced Appraisal Department is at your 
service to make a reliable valuation of your plant, such as you may be 
called upon to produce for taxation, financing, arrangements for Gov- 
ernment control, partnership adjustments, insurance, etc. 

The availability of such an appraisal, made by disinterested engi- 
neers of well-known standing, frequently proves of great advantage and 
saves much valuable time. 

Audits 

In response to the requests of numerous clients who have known of 
our Department of Audits in connection with our Report work and 
Public Utility management, we are prepared to audit accounts and give 
advice concerning organization or re organization problems. 
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Divorce the Coal & Ashes 



E 



For ultimate economy, coal and 
ashes should be handled separately. 



Coal is semi-graphitic. 

Ashes are highly abrasive, and can be 
red-hot or wet. 

With separate systems, each system 
can be the best for its purpose, and can 
be separately repaired. 

In the boiler house shown, a bucket 
elevator carries the coal from an under- 
ground crusher to the bunker. 



Modernize Your Boiler Room 

We arc installing coal and ash hand- 
ling machinery in many existing plants 
to meet the labor shortage. 

Send sketches of your boiler room lay- 
out and we will tell you what can be 
done. Often very little change is needed. 



The ashes arc drawn from hoppers 
under the boilers into a push car and 
dumped without crushing into the skip 
bucket. The bucket ascends, dumps and 
returns automatically, while the operator 
gets another load. 

One man looks after txith systems and 
has spare time besides. 

Abrasive wear from ashes is limited to 

the car and skip bucket both cheaply 

replaced. 

Power for both systems is small. 

R. H. BEAUMONT CO. 

426 Chestnut St., Philadelphia, Pa. 

New York: 50 Church St. Boston: 141 Milk St. 

Specialists for 25 yeart in Coal, Ashen and 
Coke Handling Equipment for 
Boiler and Gas Houses 



Philii. 
Suhurbun (ias 
& K.lcctric Co. 
Croml>> . P* 



Sutpciu ion Bu nkei. feed • 
ing by weigh lirry to 
beilrn. Skip HoiH and 
Kunkrr fot aihea, fed by 
dump car from ask hop. 
per*. 
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ONE CONTPACT 
ONE RESPONSIBILITY 
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Important Articles in the April Issue 

Handling Shells in British Shops By Frederick G. Zimmer 

When British women began to make shells it was necessary to provide hoisting, 
handling and translating devices such as had never hecn required hefore, he- 
cause of the difference in physical strength between women and men operators. 
That fame problem is now facing American manufacturers. This article will 
show many of the successful British device- that cr.n Ik* adapted on this side 
of the water. 

Economics of Electric Trucking By F. C. Myers 

One way to increase our productive industrial force is to release men from work 
that can just as well be done by machinery or mechanical devices. There arc 
many American factories that are just beginning to Study the economics of 
trucking and Mr. Myers has drawn helpful illustrations from a number of plants. 

Graphic Control of Production By C. W. Starker 

It is easier to see than to think. If the need for action can be determined by 
merely looking at tacts visualized on charts the mental effort is far le-s than 
if these same facts in some other form must be gras|>ed by the brain, placed in 
their proper relation one to another and the conclusion reached through hard 
thinking. It is possible to obtain graphic control of production and with a 
minimum of mental effort. 
Mastering Power Production — IV By W. N. Polakov 

This installment begin- a careful presentation of the functions and duties of 
lalwr in the economical generation of ]w>wer. 

Employees' Benefit Association — IV By W. L. Chandler 

This fourth section of Mr. Chandler's series takes up the two important general 
questions. What benefits are just? and How should the beneficiaries Ik- supervised? 

The Generation of Power By W. Rockwood Conover 

A discussion of power generation from the particular viewpoint of the factory 
economist. The importance of such a consideration at the present lime is in the 
minds of every one because of the fuel conditions that have existed in the 
Kastern half of the country during the first three months of the year. 
International Standardization By Herbert T. Wade 

llecause of the advisability of having many parts of items of war material pro- 
duced in this country duplicate similar parts of French and Uritish manufac- 
ture, we have the beginnings of international standardization of the proportions 
of machine parts. A little imagination helps us to picture the advantages of con- 
tinuing this process during the years of peace. The principle that should be 
followed and the basis u|>on which the work should he Started are outlined bv 
Mr. Wade. 

Depreciation in Industrial Appraisement By Charles W. McKay 

There are four principal causes for the depreciation of industrial property. 
There are recognized methods for determining each. The importance of this sub- 
ject to industrial managers cat: hardly be exaggerated. 

Instituting Standard Factory Practice By Willard S. Worcester 

hirst the preparation of standard practice and instructions, with information as 
to their application and use, and second the means and methods used to put 
these into effect in industry. 

Personnel Administration of the Thomas A. Edison Interests 

By Mark M. Jones 

One of the strongest personnel organizations in the United States is that which 
handles employment, rate setting, betterment service, safety and health matters 
for the plants comprised in the group of ihe Thomas A. Edison interests. In the 
April number will be the first installment of a series of articles written by Mr. 
Jones. Supervisor of Personnel, giving the jwlicy, methods and results of the 
work of his department. 
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gj THE COWAN TRANSVEYOR \J 

Magnifying Man Power 

HOW to keep up production at home while maintaining an army abroad — that is 
the big problem confronting industrial managers. With the remaining man power, 
each pair of hands must perform the labor of a dozen. 

The Cowan Transveyor 

is the manager's "first aid" in time of war. as in time of peace. The Transveyor 
will unload or load freight in the least possible time; it will keep the materals "in 
process" on the move: it will enable a single man to lift and transvey loads of from 
3,000 to 5,000 lbs. with ease and dispatch. 

The Cowan Transveyor is the pioneer elevating truck, now used by over 12,000 con- 
cerns. It is the big, demonstrated success in its field. It revolutionized the en- 
tire process of factory trucking, and has the "trump card" of industrial efficiency 
experts. 

The Cowan Transveyor is strictly high grade in design, ma- 
terial and construction. The wide distribution and extensive 
selling organization made prompt personal attention possible in 
every section of the country. 

f f V have eolleited much rt tu ab U data retaiinn m trucking in 

every kind of business: this is at your disposal You should, 
nf course, have a e«py <>/ The ( "tow Transveyor cataloiiue 
for reference. 

COWAN TRUCK COMPANY 

Makeri of Cowan Transctyor* 

53 Water Street HOLYOKE. MASS. 




Flach platform i* a truck. 



AW VMI«I> OUL!> MkllAI. — I'ANAMA-lWIKIl' EXI'il-tll'IN IUI 
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Where Advertise? and Publisher 

Shake Hands 



HITS OR MISSES 




RIFLE bullet is a very small piece of metal. Yet if a rifle bullet 
hits any one of many vital parts in a man's body, the man dies. 

It is estimated that 360 pounds of rifle bullets are shot away in 
this war for every soldier killed by rifle fire. That is, at least 
twice a soldier's weight in bullets must be shot at him to make the one 
fatal hit. 

For each hit there are a multitude of misses. 

Business success comes from acts that " get there " — hits — not from 
half-hearted tries and mistakes— misses — although the latter may yield 
useful i 



Advertising is printed with a purpose — to influence the selection and 
purchase of articles and service. To exert this influence advertising must 
be read by men who are in a position to select and buy. When such men 
read your advertisement you have made a hit — when other men turn 
over your display in the pages of a technical journal you are having misses. 

You cannot hit a man by aiming your rifle at a tree trunk. 

You cannot exert the influence aimed at through your advertising un- 
less your printed pages are opened before the eyes of the men you want 
to reach. 

The equipment, materials and supplies used in industry, and the ex- 
pert service that advances industrial progress, are selected, purchased 
and paid for by industrial executives and mechanical engineers. If you 
are marketing any of these things you must display your advertising 
before these groups of men who are responsible for industrial results. 

In journalistic parlance such responsible executives are referred to 
as " quality subscribers." With pardonable gratification we are able to 
announce that analysis of the subscription list of Industrial Manage- 
ment shows that more than 87 per cent, of our subscribers are responsible 
industrial executives: Presidents, vice-presidents, secretaries, treasurers, 
general managers, general superintendents, mechanical engineers, chief 
engineers, master mechanics and purchasing agents of industrial plants. 
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War Re- Organization 

l| Business is both production and distribution. SO IS WAR. In 
business, they are separate and distinct. THEY SHOULD BE SO 
IN WAR. This spells an absolute divorce between the Military (the 
distribution function) and the Industrial (the production function) 
branches of our War- Machinery : each under separate control, yet 
BOTH CO-ORDINATED AND MANAGED BY STRONG 
EXECUTIVE ADMINISTRATION. 

<J As it is now, the military and industrial branches are too closely 
merged. Place military-trained men over business-trained men 
who are in uniform, and YOU ROB BOTH OF THEIR GREAT- 
EST EFFECTIVENESS, because you make the military man re- 
sponsible for things he doesn't know about; and you give the busi- 
ness man no authority. Without authority, no substantial results 
are possible. 

(| Separate the two. Place the strongest man to be found in charge 
of the logical division — CHOOSE MEN LIKE SCHWAB. 
ROOSEVELT, STETTINIUS, FARRELL, GOETHALS 
and HURLEY. 

<T Close study, based upon intimate discussions of the subject with 
thousands of business men all over the country, led me to work out 
with the help of my Associates, the chart on the following page — 
which while offered as a tentative suggestion only, may bring about 
prompter and more direct results that will afford much-needed re- 
forms in our war administration. 
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A Suggested War Organization 



By C. E. KNOEPPEL 

(Charl is self-explanatory) 



JANUARY 26.' 1918 
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C. E. KNOEPPEL & CO., INDUSTRIAL ENGINEERS, NEW YORK 
ninituiauMiifHiriiicTiiiHitiininiMiiiiiininiii iiiHMifiiiitiitiiiMiHTtMiiniiiitntMiiuniiiuiiiiiMuitftinMiiiiiM^iuitimiiKtiuitfirinaiitHMiiiHimMiijiiiiiiiuiHiiiVHu>u 
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Mareji, igis 



^neumSrmtor 1 




^ON Gl 
AGAINST 
INCENDIARIES 



You install an automatic sprinkler system to 
protect your property. 

Without water in your tanks, this is worse 
than useless, because you think 
you are safe when you are 
not. 



How do you know your tanks 
are full — or empty — maybe 
they are frozen. 



A Pneumercator system will 
show you right in your 
office their condition at all 
times-or automatically 
notify your engineer as to 
the water level. 

Used by General Fire 
Extinguisher Co. on both 
wet and dry systems . 
Approved by Underwriters 
Laboratories as S tandard 
Equipment for Sprinkler 
Service. 

Send for Booklet — 
'The Pneumercator Ashore." 



THE PNEUMERCATOR 
COMPANY, INC. 

118 Liberty Street New York 
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UNION SWITCH & SIGNAL COMPANY 
BUILDING "A" 
500 FT. X 80 FT X 83 FT. 



WESTINGHOUSE LAMP COMPANY 
501 FT x 82 FT, X 70 FT. 





How do these INDUS- 
TRIAL BUILDINGS 

compare with your 
own needs? 

The floor areas vary from 
204,000 square feet to 
420,000 square feet They 
are large structures. 

Our recent work has in- 
cluded a wide variety of 
interesting buildings and 
plants of all sizes meeting 
many needs. 

Send for our book 
M BUILDING CONSTRUCTION " 



jfvQNE & WEBSTER 



INVESTMENT LAND COMPANY 
278 FT X 207 FT. X 96 FT 



BOSTON 

147 Milk Street 



CHICAGO 
First Nat'l Bank Bldg. 
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A "Five Foot Shelf" 

For Business and Professional Men 



T 



WENTY years ago there were very few books on accountancy, 
industrial engineeritig and related business topics. The difficulty 
was to find anything really worth reading. 



Today there are hundreds — literally. One well known list compiled 
in 1916 carried 1,600 titles. A new edition this year contains 2,160 titles, 
although it is still called "1600 Business Books." The difficulty today is 
to select what is most worth while. > 

To meet this need for our own organization we have compiled a care- 
fully selected list of helpful useful books. The titles are grouped in the 
following classes: 

Commercial Law 
Business 
Advertising 
Handbooks 

Other Special Subjects 
Depreciation and Valuation 



Accounting 
Cost Accounting 
Auditing 

Industrial Management 
Banks and Banking 
Municipalities 



Relations of Employers and Employees. 



These volumes vary widely in quality. Some are the product of able scholars or 
men with broad professional experience ; some are common-place little manuals ham- 
mered out from the practical experience of every day work. AH can be of value if 
used in the right way. 

We will send a single copy of this book list on request to any executive who will 
return the following coupon completely filled out. Additional copies 25 cents each. 



Sco veil, Wellington & Company 

Certified Public Accountants 
Industrial Engineers 

A National Organization for Constructive Service 

1 10 State Street Sprin|6*ld. Mm... Stain* Boildm, 




Scovell, Wellington & Company P«e*«« ••"« m. your book JUt, A "Five Foot 

110 State Street. Bo.ton, M.m. Shelf for Buiin.it mm 



With 

.ofeM Potion) KZfSy] 



Our prodacti art 



»«. Btreet 

I M S18 
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u l Want to Know 
What Your Users 

Say 
About It" 




PERHAPS you, too, are like this promin- 
ent eastern manufacturer and want to 
know just exactly what the Bishop 
system is doing in other plants, other indus- 
tries, and what Bishop users say about it. 

When this Pennsylvania manufacturer 
asked me for this information I immediately 
pointed out to him the fact that every sales 
argument and every advertisement of the 
Bishop Calculating Recorder Company is 
based solely on what Bishop is doing in actual 
day in and day out usage in many industries. 

For example, here's what one Bishop user 
says about how the workmen regard the 
Bishop system. 

"Our workingmen are absolutely in accord 
with this recorder because it gives them a 
fair deal as to the number of hours they 
spend on each and every operation due them 
in connection with piece work." 

Another says, 

"Your system takes the 
matter of memory entirely out 
of the problem and makes it 




G33 



machine work in both office and shop." 

Bishop adds thousands of dollars of profit 
to this user, he writes, 

"There is only one thing that I regret and 
that is that we did not put in your system 
originally as I am sure that we would have 
been able to add thousands of dollars to our 
profit by so doing." 

A box manufacturer writes, 

"We can tell at a glance without any eartfci 
work just exactly what it costs to make each 
particular box." 

It is this complete satisfaction of Bishop 
users which accounts for the consistent in- 
crease in the number of Bishop Systems 
installed yearly. It is not what Bishop may 
do, but what Bishop has already done and 
is doing in daily operation that sells the 
Bishop System. 

The Bishop is so flexible it will fit any plant. 

It will fit your special cost-find- 
^ ing n^eds. It will solve your in- 

dividual cost-finding problems. 
Let us tell you more about 
I what Bishop is doing in a rep- 
resentative list of industries. 



Simplifying Your Labor Costs 



I* 



Is a booklet dealing mainly with the cost-finding problem in general. For that reason 
alone it will prove of much interest to any manufacturer with a cost problem. It will also 
tell you about the Bishop System. Write for it 



BISHOP 

Bishop Calculating Recorder Co. 



Calculating 
Recorder 

Woolworth Building, New York City 
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Ornrral Klrt trie Co . Brie. Pa. 
Mallrablt lr<« Foundry 

Harr.i h Rkbirdi, Cunt. Engineer* and Architect! 



THE SMOKE and gases 
of a foundry can be sent 
straight up and out. 

There can be fresh, clean air at 
the floor at all times. 

Heat prostrations in summer, 
and colds due to down-drafts in 
winter, can be eliminated. 

Production can be increased. 
These results are secured by designing the roof as a 

P>OND TRUSS 



PAT a NT ■ f, 

ths POOP THAT ventilates 

and filling the outlets with weatherproof Pond Con- 
tinuous Sash. 

A correctly -designed Pond Truss roof ventilates in 
all weathers, without admitting rain to the molds. 
Lines of Pond Continuous Sash above the windows 
admit fresh air, regardless of the weather. 

Size of building docs not matter; the foundry 
above is 423 feet wide, 800 feet long. For easy control 
of sash in large buildings, electric motors may be used. 
Lighting is as ample and uniform as ventilation. 
We design every Pond Truss for its special purpose, 
and license its use without charge where Lupton 
Products are used. 

A new booklet, "Air and Light in Foundries and 
Forge Shops," sent on request. 

David Lupton's Sons Company 

WilUrd & Janney Sts. Philadelphia, Pa. 

Makers of modern equipment (or daylighiing 
and natural ventilation 



STEEL SASM - PARTITIONS - DOORS 



LUPTON 



INVE-STMr.ST VALUE 
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Food 
Men 
$ Money 
^Munitions 
Time 

Don't Waste 
l Any of Tfcm 



Less Waste — More Haste! 



War preparation industries are first on our priority list. 

Many of them are already using Estes Service to perfect 
every operation and to send America's army into battle with 
greatest possible speed. 

And — also — that they may enjoy later, a peace without reaction or 
inefficiency. 

Send For "Higher Efficiency" 

An Interesting- booh that will ifaow you how your business 
can he profitable aa well aa patriotic. Fra« on reqveit to 
esecutlyes only. Further apoclftc facta especially Important 
to you will bo tent without obligation oa your part If you 
mention which of these departments interests you most. 

Factory Efficiency Industrial Accounting Sales Efficiency 

n*iat v«ACM wu cvrr*c.corr»"«^^^™ 

Efficiency F.ngineera 1831 McCormicU Blrlg., Chicago 









• 
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An Amtin Standard No. 3 Kactoiy-BuildiiiK fur llie Manufactured vf Prlctt CWuUtc. it Fulton, V Y 



Austin Standard Factory -Buildings Offer Quick 
Relief From Plant Congestion 

To manufacturers whose business has outgrown their plants and 
who are in immediate need of floor -space for quick relief, Austin 
Standard Factory-Buildings offer a welcome solution of their problem. 

This illustration shows in the foreground an Austin Standard No. 3 Factory- 
Building, 80 feet by 100 feet, built for the Manufacturers of Peters Chocolate at 
Fulton, N. V. It was completed and occupied in 30-working-days from date of 
1 irder, while a larger structure, an Austin Standard No 9, with a special second 
story (erection of which is shown in the background) was in course of construc- 
tion. 

The owners were thus afforded quick relief from overcrowded conditions 
while time was being taken to build the rest of the plant. 



The nine types o( 
Austin Standard Fac- 
tory - Ruildii K . meet 
most manufacturers' 
need* for clear-work- 
ing rioor-spacc and 
adaptability to ma< 
chincry. Three are ,10 
working - day types, 
four Go-day types, and 













w 










■ r- "J 
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l" n i I responsibility 
from design to delivery 
makes possible an 
Austin guarantee cov- 
ering time, cost, and 
quality. The Austin 
Company also offers 
unexcelled service on 
specially designed 
structures and on the 



two multi-story types Cross-Section of an Austin Standard So. .t Factory Building installation of factory 
requiring somewhat equipment, 
longer time. 

Austin Standard Factory Building? and the facilities of the Austin Engineer- 
ing, Construction, and Equipment Departments for handling special work ore all 
described in detail in the Justin Hook of Ruildings, which Tit'// be sent to you on 
application to the nearest Austin office. 

The Austin Company 

Industrial Engineers and Builders 

Cleveland, tfil 12 Euclid Ave, Eddy 4500 New York, 217 1 .roadway Ban-lay 8886 

□ 



IndlanapolU 

Merchant's Hank Kldg. Main 04J8. 
Detroit 

Penobscot Bldg. Cherry -M w ' 

Pittsburgh 

House Bldg. Court tgoj 




Philadelphia 

Bulletin Bldg. Spruce 1201 

Waihlnftton 

TOl Fifteenth St. Franklin 3770 
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MISSISSIPPI 

A Pattern for Every Use 

V/TOST practical and efficient form 

of window protection against 
fire and breakage. Reduces 
insurance and cuts cost of 
maintenance to a min- 
imum. Compare Mis- 
sissippi Wire Glass with 
any other manufacturer's 
product and be convinced 
of the importance of 
specifying outright — 









• 
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The Pioneer 
Product 




MISSISSIPPI 



This Coupon 
Brings a 
Sample of 



and Full 
Data 



Mississippi Wire Glass Company 

219 Fifth Avenue, New York 

III. St. Louis. Mo. 



/Ay 



/ / / / 
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Prevent Disast JS 




^4 




Pi 



TliK GovcrnawM Manufactur- 
ers lo conserve their resources. 
The lirst principle of conserva- 
tion is protection. 

At this time adequate protection ol 
lac tor x properties is vitallv important. 
Shut <mt those who inav have ma- 
licious designs on your plant hy erect 
ink' an insurmountable 

ANCHOR POST FENCE 

OF CHAIN LINK WOVEN STEEL 

I 'nrlitnbaMr, rustlrs* ami tire iimof it hat ait 
ttnr<) lulled **rvice record fur |iroicctioii and 
•UifaMHiy. 

Our Catalo* covart tha whole *ub)«ct 
of proiettiv* factory fenc«i moit thor 
ourbly, May we send you a copy? 

ANCHOR POST IRON WORKS 

23 CortUnrft St.. Wi (IMk FW)„ No. Yatk 
ft.J.4,l|4.u. Imh. Ckiiliil Httliar*. *lU« 




nchor Post Fences 
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Are You Interested in 

Industrial Housing? 

Hum- «oU considered llic Mnnolithil t> |«c of rou- 
st run inn !' Careful analysis of tin- advantage*. »!tiidi 
this method makes possilile, will interest you. 

HYDRAULIC STEEL FORMS 

overcome many difficulties' and liave solved many prut* 
lertis in connection witli Monolitliie l\pe of concrete 
cotisi ruction. 

Thru the use of these forms first cost is equal to 
frame construction. Vo'ir houses are fireproof, sani- 
tary, permanent. No paiutiiiK. no cracked walls, 01 
constant attention ami expense are necessary, f ree 
from vermin and disease. A divided payiiiic taveMMWHt. 

Obtain llic farts, plans, designs, etc, from our service 
department. Also you will lie interested in our late 
IxHiklct "Community Homes '' and it* liiisine^s aspect 

The Hydraulic Pressed Steel Cc. 

Cleveland, Ohio 

-UtlH*/ili7u(V#' of tl'ali. Culnntm. Srtrrr. Svnitcl tntrf fl 
New York Offer : Sinil.r Rl.t« , Hff Itrim1w.lv 
Ctuetaa ort.rr Kislirr Bl-I* Itl IkrarWn St 
l'hilailrl|ihia Dfficr: IMH Wiilenrr IIMc. 
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Labor Is Our Industrial 
Ammunition — Community 
Homes Our Warehouses 

You business men know this statement to be a wcll- 
dclincd fact. 

Hut what kind of l.'ommunity Homo will jou build? 

Yon store munitions in lircproof fortifications. You 
preserve your records in safes. You even see lhat 
adequate fireproof warehouses are built for general 
storage. Yet yon have allowed your industrial ammuni- 
tion, voiir productive lalwir to live anywhere and every- 
where, in tenements and shacks. 

It need not cost any more to house labor comfortably. 

Get the facts from our Service IVparliurnt and build 
fireproof, permanent, sanitary homes, Add to the home 
environments of your lalior. Add thrift to their make- 
tip. This will naturally increase efficiency, increase your 
output and help win the war. 

Write for late liooklet on Community Homes. You 
should read its human appeal. 

The Hydraulic Pressed Steel Co. 

Cleveland, Ohio 

.1/djni/fl.rrrv'rrs vj Wall. CV«»w«, Srwrr. Tmmntl amd Honit lorms 
ChiciKv i Iflu r l iihc Bid*. Hi Dearborn Sl 



Ottcei Siogrr BM 
Philadelphia UIKcc! 1041 



N>w \'nrk 



widrnrr 



Broadway 
BMg 
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Where Quality 
Hauls Quality 

Corporations like the Winton Motor Company buy only 
an performance. They realize that quality of output 
\cry largely depends upon qualitv of equipment — upon 
the selection of the licst in each respective field. They 
know the ins and outs of salesmanship — their choice is 
made only after cold consideration of facts. Other 
shrewd buyers such as Goodyear — Kord Motor — Stude- 
baker American Tool Work* — Chandler— Continental 
Motors — Champion Coated Paper — Van Dorn — have 
tcstilicd to the supremacy of Sttttblnf Lilt Trucks. 

.And when you consider the S'.uebiiiK service points — 
its STEEL construction — its ease of operation with 
single pedal action and complete turn of steering wheels 
— its load release with handle at any angle — its positive 
Hydraulic Gicck, an exclusive feature — its ability to 
stand up year after year under the hardest kind of 
treatment — it is not hard to understand why Stucbing is 
invariably "The Choice of the Greatest Industries." 

Our UluttraltH bouk "Srtlrm In Trucking" will give you tb« 
lacu, A cony, totfethrr Willi tlir iiclail« •>( our SO-cl»y irial 
ollrr will fladly b» Mot to tho»c irilrrt«inl Wiilt <n NOW — 
on your buftihrta r rheail. 

Stuctiirm Tn'.U arc equipped tbrouglioui wiili Myall Roller 
Rail fuM' 




The Stuebing Truck Company 

308 Walnut Street 
Cincinnati Ohio 

N»* York Philadelphia Boiton 

»&S Broarlwar 911 Croiar Bide;. HO Contrm St 

CUtaIidI St. Loula 

ISM Euclid At*. SM Locuit St. 



3ik (SiiiMi^ 




When making inquiry 1 please mention iNPfsmtAL Management for March 



Google 



March, 1918 



INDUSTRIAL MANAGEMENT 



25 





MATERIAL REQUISITION FOR ORDERS 

— — — ***^"> i <>'>•. riw,i — 
_ 6800 r - 

Mji«t»I uMd lor 7*7 > *?»*/g_ "* 



„H^>^ ^ 



EAGLE PENCIL CO. 




To «pf»)r 
on Ordtr No. 



Firm B » m *" Bo „ 1 



Date of Oellv«»7 

R« - d »y 

toil Rec 



ihH F«m»i 



McCASKEY CARBONIZED FORMS 
FOR MANUFACTURERS 

McCaskey forms are printed upon special carbonized paper- 
makitij( the use of loose carbon sheets unnecessary. In t 
manner time is saved -as well as the cost of carbon sheets. >.-, 

SURETY CARBON 

The special Surety Carbon on the back of each original sheet 
in the duplicate forms, and on the backs of both the first two 
sheets in the triplicate forms, will not rub off and soil the hands 



with 



rdinarv use — and alwav; 



sures readable carbon copies. 



Because of our complete facilities ior the manufacture in 
quantities of shop and office forms for all purposes, the price of 
McCaske\ carbonized stationery for factory use is no greater-^ 
and usuallv less— than charged for ordinary factory form? 
printed on plain paper, not carbonized. 

Send us samples of the shop forms you are minx and we will ' , 
send you quotations on the quantities desired. Address all ' 
communications to Dept. 117. 




Caskgy 

JUHancQ Ohio 



N? 6733 



CDKt BOA K u 
Thick 

OK AMI 




-«_<•*» »o« 
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Revolutionizing Continuous Sash 



-■J/incje Member 
forming continuous 
bearing and 
perfect flashing 



Many distinctive improvements and exclusive features 
assure the leadership of Truscon Continuous Sash, already 
successfully used in important installations. 

All hinges for supporting the sash are eliminated. In- 
stead, there is a continuous uniform bearing along the entire 
top member of the sash. This uniform bearing provides a 
continuous support for the entire sash. No undue strains 
are concentrated at widely separated hinges, tending to dis- 
tort the saBh. 



St/y 
Clip 



Weather tiq hi 
contact at 
all times 



Wide flancje for 
attachment of 
Operator 




Vertical 

Sectional 

Perspective 



Moreover, the sash, whether opened or closed, is abso- 
lutely weather-tight at the top. There is no place for rain 
or snow to enter. This simple uniform bearing also facili- 
tates the operation of the sash. 




ontinuous 
Steel Sash 

Another feature is the heavy, rigid sill member with its 
weather-tight contact and wide flange for attachment of 
operator. The "T"-shaped vertical members of the sash are 
mortised and tenoned to top and sill members, and joints are 
welded into a solid unit by the oxy-acetylene process. 

Perfect weathering at the ends of the rows of continuous 
sash is obtained by the combinations of fixed and storm pan- 
els. Our improved Truscon Operator has great power, as- 
suring ease of operation with perfect control of the sash. 

For monitors, sawtooth roofs and similar uses, Truscon 
Continuous Sash are setting a new standard in design and 
construction. 

Write for Continuous Sash Catalog and estimate. 



Trussed Concrete Steel Company 

Steel Sash Dept. 56 YOUNGSTOWN, OHIO 

Representatives in Principal Cities 
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SUCCESSFUL 

FACTORY 

MANAGERS 



Sixty successful factory managers are ready to help YOU win your War for 
a letter position, a letter opportunity, greater responsibility, and a larger income. 

The strain of war production has enormously increased the demand for men trained 
in the principles of Successful Factory Management. Your opportunity is now. 

A University Course in 

Factory 
Management 

without leaving your business. 

It is the first and only complete Course of Study in Factory Management. It is pre- 
pared especially for Industrial Extension Institute by practical men — factory managers, 
consulting engineers, and industrial specialists. It correlates, arranges and presents the 
principles of successful Factory Management in such a form that they may be systematically 
studied and completely mastered. It is far more complete than any course heretofore given 
by Universities. 

Study While You Work 

It gives you the opportunity to apply in your daily work the principles which lead to the 
greatest success. One of the features of the course is the privilege of consultation with the 
Institute on problems arising in your work. Provision has been made for securing the best 
advice obtainable on all such inquiries. 



This Course in Factory Management 
will be found of equal utility by Owners, 
Managers, Superintendent*, Foremen, Col- 
lege Graduates and men in minor positions 
who aspire to industrial leadership. To 
the proprietor it offers an unrivaled op- 
portunity for increasing the efficiency of 
his organization by distributing scholar- 
ships among those of his employes who 
show unusual ambition. 




Get Further Information 

Send for the iuterertintr 100 pa«r book "Thinking 
Yonr Job" wkk'h tell, all about the c™r«- 



Simply fill out and arnd the <ou 
this book mill be »ent to you free. 



Advisory Council and Staff Mail this Coupon-NOW! 



Read the name, of theac men 
of Study of value lo you. Only 

Jerria U Hilterk.V. P and Oen Mar. 
American Can Company 
Cnariaa C. Goodrich. Director 
B. r Goodrich Oianpanr 
Wlllard r. HLne. Chief Gaa FlHlrmw 
N. T. Public Snrlea 
C R. KiweMtal. Prealilent 
C K KawvH i Go., 

Industrial Engineer* 
Da rid MaaTat Mrara 
Mrxr* 4 Grtfa*. 

Plant linliiaaia 
Nkfcolaa Thlel Plckae, Pr 
T**mr Kathode Co.. 



ho hare helped to make this Courac 
i few of them are lircn here: 

rhaa. W McKay. 

Industrial Aliuialiali 



It* lad t T Tamharn. 



T. P. 



jnaenh V 



W Boa Prof Machine IMm 
SHmiuHc Bekool. Yale Unit. 

BlonataMd. Read, In.hutrf.l 
I>epL. Emenrenry Flwl Cbrp, 

Wlllard U Can*. PnaMaot 

Wlllard L Cue* 4 00. . OtmaolL fill 



William K 



Indtutnal 

i E 



tlco. 



Co 
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I 
■ 
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Industrial Extension Institute, 
13 West 34th Street, 
New York City. 
PUata send me a copy of tA« Institute Catalogue 

• « Thinlnitn RfyOnd YOUT Job." 



Position . 
Company 
I M art II 
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Solving Today's Problem 

YOUR problem— today — is to get Increased Production, in the face 
of a shortage both of labor and material. 

A tough assignment— but you '11 meet it! We all will. 

The spurs of Necessity sink deep in the flanks of Industry; and the 
country is ringing with the insistent demand for Speed. 

One way to solve your problem is through Franklin Die-Castings. They 
mean high-speed production of accurate, finely finished machine parts, 
delivered to you ready for assembling without further delay. 

They eliminate costly machining equipment; they save you Time, Tools, 
Labor and Material. 

We've been finding new uses for Die-Castings for twenty-five years; if 
there's a use for them in your business— we'll find it. 

Submit Your Problem to Us 

Your request for Booklet "i.'\will result in the immediate mailing 
of this brief and business-like explanation of Franklin Die-Castings. 



FRANKLIN 

732 GIF FORD ST. 




MFG. CO.X 

SYRACU5E, N.Y. 
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Kr«*litc End I.ui Wood Block Moor in Factorr of Win Co.. ChritcT. P« 

Moisture will not budge a floor of 





End Lug Wood Blocks 

"Difftrmnt typet of block* to bmtt meet different floor eonditiont" 

End lug wood blocks were used in this factory floor because there was not only much 
hard, heavy wear on the floor, but also because provision had to be made against 
moisture. 

Kreolite End Lug Wood Blocks give the best possible service under these conditions, 
withstanding the most severe wear and preventing bulging or buckling from moisture, 
insuring a Arm, compact surface at all times. 

Kreolite End Lug Wood Block floors are especially desirable where the wear is severe 
and where there is danger of moisture, as in foundries, annealing rooms, basements 
and pickling rooms. The upkeep expense is very small. The floor is always easy to 
truck over and comfortable for workmen. 

Our Engineering Department is at your Service. Write for 
catalogue "Factory Floors." 

THE JENNISON -WRIGHT COMPANY 



2484 Broadway 



TOLEDO, OHIO 
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Checkmating An Alert Enemy 

One of your servants is constantly awaiting a momentary relaxation of care 
to destroy you — his master. Vet you may not dismiss him. His services, 
properly controlled, arc absolutely indispensable to you. 

Quite unaided or as a tool in enemy hands he is an ever present menace to 
your industry. He is no vague fancy, lie is a reality. Read for yourself the 
daily news of his successes. Are you regarding him with unruffled tolerance 
or are you giving him the serious consideration he merits? 

This alert and everwatchful enemy-servant of yours is FIRE. 

Ordinary precautions may serve in ordinary times. But these times are extra- 
ordinary. New processes and old processes in new hands are daily creating 
new hazards. Accustomed safeguards are pushed aside under stress and pres- 
sure. Caution, instilled by years of training, is diluted by the influx of new 
employees or set at naught by the single careless act of a •'green" or indiffer- 
ent hand. Emergency construction has far out-stripped the lagging precau- 
tions of normal days. 

Occasionally — who knows whether more or less frequently than we realize — 
sinister factors enter. 

Can any sense of responsibility overestimate the menace of an enemy that can 
at once paralyze future production and consume the accumulated stores of 
past production? 

The lines of defense are clean cut: 

First — Prevent fire occurrence. Those trained to sense fire hazards can do 
much to strengthen this line. If this defense breaks clown, as it may occa- 
sionally, 

Second — Extinguish fire. For this, adequate equipment must be provided, 
in kind and proportion to the probable contingencies, all of which can be 
anticipated by those properly qualified. If this too fails, then 
Third — Limit the extent of the fire by physical barriers so that destruction 
may reach only a fraction of the whole and production continue at some- 
where near the normal rate. And then finally, and always, ami unceasingly 
Fourth — Watch! Watch thoroughly. Watch carefully. Watch intelligently. 
Far too often this defense is but a flimsy shell, readily penetrated from with- 
in or without by any alert or determined person. Derelicts and pensioners 
are not chosen for outposts; why should they suffice for watchmen? Men 
must be right : organization must be right : supervision must be right. 

Do you want your precautions adequate for the present emergency? Do you 
want to meet the fire problem squarely, sanely, and backed by the best advice 
the country affords? Then call in the Independence Hureau. 

Its service is evident now in over 2000 plants, embracing more than 100 lines 
of industry and half a billion dollars' worth of property. Bureau service 
works. Is there any better test for a new proposition? 

Write for the Bureau Blue Booklet and let Bureau 
service benefit you. The only obligation is ours. 

Independence Bureau 

H. W. FORSTER, General Manager 
ESTABLISHED 

PHILADELPHIA CHICAGO 

137 SOUTH FIFTH ST. PEOPLE'S GAS BLDG. 

— . — 
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Government Orders: 

Unload \our Coal Cars Within 24 Hours" 




Recently issued orders from the (iovernment say that 
coal shall not be left standing in the cars more than 
one day. This necessitates every manufacturer having 
increased facilities to expedite the unloading of their 
coal cars. 

Shepard Electric Grab Bucket Hoists 

with or without the Transfer Crane provide the most flexible and 
efficient mean* of unloading, storing and serving coal and like 
materials. 

\t for service — there is not an exposed gear in a SHIil'ARD Hoist, in fad 
ALL gears run in a hath of clean oil so as to keep operating trouhlc at a 
minimum. The exclusive HALANCKD DRIVK is embodied in all Shepard 
Hoists. 

Tell your troubles to our engineers— and write now for a copy of our new 
Handbook *'E" — Hoisting Machinery for Industrial Works, 

"Hoist Buy A Shepard" 





ELECTRIC CRANE & HOIST CO 

PHILADELPHIA MONTOUR FALLS NT. CMC AM 

•OS TOM. lAlttlMK. NMOtW SAJt-flAJCSCO. 
HONTHAL. NCUOlAc-AUSTKL. 



- 1 If] 
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■ 



When making inquiry please mention Inih'STMal Management for March 



Digitized by Google 



82 



INDUSTRIAL MANAGEMENT 



March. 1918 



Story of a Remarkable Increase 
in Speed and Efficiency in Hand- 
ling Freight at* Pennsylvania 
Railroad Pier 4, New York City 




Oa the unloading platform. Smill loti 
sre handled *■ hind trucks 




Weighing tin (mail shipment on the 
automatic »cel*s 



Drepplag the shipment onto • trailer 
marked for the proper car. 




Trailer* for imall-lot shipment* ar* 
ranred OB tfie OllUld* edge of yard, 
backing ap against unloading platform. 
The tractor above la shown haulier one 
of these lata tit* yard. lYona here oa 
the trailer 1* handled a* Id thro* lower 
opposite pictures. 



In the old hand-trucking days of 
handling freight at Pier 4, loading 25 
oars was a day's work for 165 men. 
Xmv, by improved methods and me- 
chanical means, 40 cars are loaded by 
100 men in the same time. 

This, in brief, is the story of a re- 
markable saving that can be, that 
should be, duplicated at every freight 
handling terminal. The labor short- 
age demands this. 

The principal factors in this big 
saving arc the storage battery tractors. 
These " switch engines of the freight 
house," used in connection with a 
proper layout of platforms, ramps, 
and yards, ensure a highly efficient 
handling of freight. 

The pictures show the various steps 
in handling freight at Pier 4. At the 
right is shown the handling of large 
shipments and car lots, at the left 
small-lot shipments. 

Notice that all freight is always on 
wheels. There is no piling, no con- 
gestion. The trucking situation is 
greatly improved by rapid unloading 
and handling. And every night the 
freight is all in the cars, the freight- 
house is empty — swept clear of all 
freight by the speedy, powerful, Edi- 
son-equipped storage battery tractors. 

We have published an article de- 
scribing this instnllation. also an in- 
teresting book showing largely by pic- 
tures the great possibilities and many 
uses of storage battery trucks and 
tractors. Ask for Pier 4 Article and 
I'.ulletin No. 600L. 



EDISON STORAGE BATTERY CO 



New York 
Seattle 



Factory and Main Office: ORANGE, N. J. 

DISTRIBUTORS IN 
Boston Chicago Detroit San' Francisco 

Los Angele* Washington Nsw Orleans Pittsburgh 




Unloading platform, where larg* lota 
ar* loaded direct from wages onto 
trailer. 



I 



a- ' • 



I 



|3' 



Storage Battery tractor hauling trailer 
•ato the automatic scale*. 



Then down the ramp into the yard 
la the centre sf the freight sen**. 




trlbution to car* ob the car Boat 



i 



Tractor hauling train from the yard sat 
onto Ik* car goat. 




Tractor comlag back from ear float iBte 
yard With string of empties. 
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Three Trips Per Minute — Overloads Every Trip 



THAT'S the kind of service these Hay- 
ward Clam Shell Buckets are ren- 
dering in handling limestone in the 
Great Northwest. 

They unload it from vessels into hoppers 
which discharge into cars running to the 
furnaces and to storage yards. Hayward 
Buckets are also employed to reclaim the 
material from the stock piles. 

The buckets are rated at 3 cu. yds. but they 
invariably secure and carrv worth-while 



overloads. In handling coal they overload 
20'' on every trip. It's the material not the 
bucket that holds down the over capacity 
in fhe case of limestone. 



Wouldn't you be interested in see- 
ing how your competitors are over- 
coming the labor problem in han- 
dling ore, sand, slag, fuel, ashes? 
It's all mapped out in Catalog 44. 
Actual practice — not theory. 



The Hayward Company -:- 40-50 Church St., New York 



When making inquiry please mention Ixnt striai. Management /or March 
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Cooley & Marvin Co. 



Management Engineers 



The installation and development of Scientific Management in manufacturing 
plants. 

We suggest that as your first step, when considering perfecting your plant 
and operating methods, you authorize us to make a Preliminary Survey of 
your individual conditions and report to you the methods by which we may 
find it possible to reduce your costs and increase your output. This Prelim- 
inary Survey and Report will be made by technical graduate engineers, with 
years of practical manufacturing experience, and every recommendation made 
will be based upon previous actual experience and successful use of the prin- 
ciples of Scientific Management, and with the certainty that it can be advan- 
tageously carried out in your plant. We make no experiments. The indi- 
vidual sections of the work and the development of the whole are carefully 
planned in advance and carried out with rapidity and precision. No work 
will be suggested or undertaken except as is commensurate with and demand- 
ed by the needs and possibilities of your business, and every move made must 
be such that the outcome can be readily foreseen. 

For instance, our junior engineers will, if necessary, actually operate ma- 
chines or perform the manual operations to demonstrate the accuracy of tasks 
set as a result of their time studies. No "speeding up" of labor is advised. 
Our methods result in better earnings for you. better pay for employees, and 
a spirit of satisfaction in the plant which greatly increases the average length 
of your employees' service. 



Our experience in the successful preparation, installation and supervision of 
cost systems in hundreds of manufacturing plants, including uniform associa- 
tion methods of cost finding and cost control, is your guarantee of sound 
practice. On engineering points our engineers are always available for con- 
sultation. 



This department is wholly distinct and separate from the others. It is con- 
ducted by a number of Certified Public Accountants with special experience 
in different lines, and covers the customary periodical audits, special examina- 
tions for financial and other purposes, taxation accounting and methods of 
financial and commercial accounting. 



Cost Accountants 



Auditors 



* 



Chicago, Illinois 



Conway Building 



Boston, Massachusetts 

708-712 Tremont Building? 



When making inquiry please mention Kin sthi.u. Max ai.k mi nt for March 
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War Protection for Industrial Plants 

Duties of Owners and Employers in Protecting American Factories Against 

Sabotage and Disloyal Propaganda 

By Hon. Thomas W. Gregory 

Attorney General of the United States 



American manufacturers kmVt a more senous re- 
sponsibility today for the protection of their flouts 
than cz-er before. The chief dangers are those devel- 
oping from within, not those coming from without. To 
aid the nation and our fighting forces industrial dam- 
age must l<e prevented; imposing a penally ou the 
iiuilly after a plant has been destroyed does not fur- 
ther our prosecution of the war. 

Hon. Thomas Watt Gregory was educated at the 
South-Western I'resbyterian University. Clarksville. 
* Tennessee, and admitted to the Texas bar in 1S85. The 

THE people of the I'nited States have pledged 
themselves to see this war through to the last 
dollar and to the last man. Refore us lie* an un- 
toid sacrifice of blood and treasure, much sorrow and 
heart-rending disaster, but the road is plain and leads 
to but one result. 

This high pledge of everything that we have imposes 
upon manufacturers a more serious responsibility for 
the conserving and protection of their plants than has 
ever before been known. In reality, the war has made 
every manufacturer a partner of the soldier and sailor. 
Prior to the war damage to a plant or producing equip- 
ment was a private matter. If loss occurred the owner 
looked to the insurance companies for a large measure 
of recompense. Xow that we are at war damage to 
plants has ceased to be a private matter. It is one in 
which the people as a whole are deeply interested. So far 
as the public interests are concerned, and so far as the 
welfare of our military forces are involved, no amount 
of money paid to a manufacturer can repair the loss of 
destroyed means of production. At the present time, 
perhaps as never before, time is the essence for success 
in our struggle for the preservation of our country and 
its national life. Every improvement in manufacturing 
processes, even advance in the means tor reaching a 
military- decision, every hour gained in speeding up pro- 



legal firm of which he teas the principal member ;v«jr 
employed by the Slate of Texas as special counsel in 
various suits for violating anti-trust laws during the 
period 1908 to 191 i ; during 1913 he uvs special assist- 
ant to the Attorney General of the United States in 
charge of the investigation and prosecution of officials 
of the Sew York, Sen- Haven and Hartford Railroad 
Company. Since August J9, 1914. he has been Attorney 
General of the United Stales in the Cabinet of Presi- 
dent Wilson. His department has the responsibility 
for prosecuting cases involving sabotage and disloyality. 

duction, shortens the war and saves American lives. In 
sharp contrast every loss and curtailment in production 
by damage done to manufacturing plants means lost 
time — delay — for which no amount of money can ever 
make up; and delay means inadequate military equip- 
ment, and inadequate military' equipment for our army 
and navy means the loss of precious human life. 

The Purpose to Injure the United States 

\\ e know the temper and unbridled brutality of our 
enemy. While we were neutral, struggling to keep free 
from the conflict, diplomatic and consular representa- 
tives of the German government in this country en- 
deavored to wreck factories and railroads, attempted to 
debauch our officials and people, planned to embroil us 
in war with our neighbors and even tried to foment re- 
hellion among our own citizens. 

The purpose from which those acts came is still seek- 
ing internal injury to the I'nited States 

However, it is unwise to attribute every large fire in 
industrial plants, or among stores of manufactured ma- 
terials, or along our waterfronts to the act of enemy 
:igents. although it is very natural to suspect their activ- 
ities A recent case is the large fire at Newark, New 
Jersey, which was alleged to have been caused by our 
enemies, although an investigation by the government 
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established the fact that it had other origin. Rut indus- 
trial loss through carelessness is as serious in its delay- 
ing effects as if the damage were caused by German 
spies. 

Much less has been said and written of the danger 
from disloyal propaganda than concerning sabotage. It 
is sufficient to say here that the former is a most serious 
menace, much more so than manufacturers appreciate, 
and that the Department of Justice has been taking 
active and effective steps in its suppression. 

Manufacturers Must Protect Themselves 

Statistics show that the chief dangers menacing pri- 
vate manufacturing plants are those which orginate or 
are developed within their own boundaries. The real 
protection needed is protection within the plant itself. 
And the prime responsibility for the internal protection 
of workshops and. factories rests, as it always has rested 
before, upon the owners and managers. 

The executives who are operating a plant have the 
best opportunity of knowing what persons arc entitled 
to access to their premises, and of identifying those who 
are to be admitted. They likewise have the best oppor- 
tunity of knowing the need of fire protection as well a* 
for sufficient watchmen. Primarily it is their duty and 
not that of the central government at Washington to see 
that their plants increase the fire protection facilities, to 
feel out the sentiments of their employees, to take all 
possible precautions to prevent the spread of disloyal 
propaganda and to prevent jwssible injury to buildings 
and equipment. It should be their aim, as it is the aim 
of the government, to prevent damage rather than wait 
until damage is done and then impose penalties for losses 
that cannot be repaired. 

The Department of Justice frequently receives re- 
quests from plants asking that military guards be fur- 
nished by the government. The War Department re- 
ceives a much larger number of similar requests trom 
manufacturers who apparently take the position that in- 
asmuch as they are producing war material they are en- 
titled to have their plants protected by an armed guard 
furnished by the United States. In most cases this is 
an entirely wrong point of view. The establishment of 
a military guard will not protect the plant against care- 
lessness or malicious damage from within which have 
caused most of the loss in industrial plants since the be- 
ginning of the war. For example, the existence of a 
militarv guard in some cases has created a false sense 
of security instead of intensifying watchfulness in the 
plants. There are many spots, particularly at the sea- 
ports, where the collection of a large mass of war ma- 
terial practically constitutes the establishment of an 
army base. For the protection of these large stores of 
supplies the government has created protected areas 
which, by direction of the President, are receiving mil- 
itarv protection in the form of an armed patrol fur- 
nished by the War Department, or supplied by the State 
authorities acting in cooperation with the War Depart- 
ment. In view of the particular character of the in- 
dustry, certain shipbuilding plants are likewise receiv- 
ing military protection. Hut that military protection 
should not be asked of the government outside of the 
lines laid out above. 

• 

Munition Manufacturers Have Responsiiulities of 
Government Agents 

No government has. or can have, cither the man- 
power, the physical means or the administrative machin- 
ery in a war of the present magnitude for supplying the 
pr'ecautionarv methods needed in and about the innu- 



merable plants manufacturing war materials and sup- 
plies. Owners or managers engaged in the manu- 
facture, storage or transportation of war material should 
recognize the fact that they have had imposed upon 
them what amounts to the responsibility of government 
agents. They should frankly realize this and assume 
the attitude of providing in their plants extraordinary 
prccautions. They have the right to ask ample police 
protection from local authorities, but that alone will not 
safeguard the interests involved. They have the right 
to call upon the government for all possible aid in fer- 
reting out the sources of danger, but they have no right 
to ask the government to assume the responsibility for 
the work of internal police administration within their 
premises. 

It is gratifying to be able to state that it has been the 
constant experience of the Department of Justice, and 
other departments of the government, that the great ma- 
jority of plant owners have been quick to recognize the 
situation and act accordingly. But, on the other hand, 
there are many manufacturers who fail to take this 
view of the situation, vital though it is. 

Violation of Industrial Rules 
By Chesla C. Sherlock 

Attorney at Law 

COMPENSATION is denied under the workmen'? 
Compensation Act if the injury is the result of 
the "serious and wilful misconduct" of the em- 
ployee. The question of whether a violation of rules 
laid down by the employer amounts to such serious and 
wilful misconduct as to defeat recovery of compensa- 
tion, is of great interest to employers. 

The mere fact that an employee has disobeyed an ex- 
press order of his employer is not sufficient to prevent 
him receiving compensation for any injury which he 
might have suffered. To permit this construction on 
the statute would be to return to the old days of chao* 
prior to the enactment of the compensation acts. 

Inasmuch as the majority of the compensation act> 
do not expressly treat of this subject, it is evident that 
if the employee is not to receive compensation it must 
be denied him on the ground that his violation of the 
rules amounted to serious and wilful misconduct. Era 
plovers can readily appreciate the task that is before 
the courts in each case because of this necessity. Be- 
cause of the situation mentioned, it is necessary for 
each case to stand on the circumstances peculiar to 
itself. 

The English Attitude 

The English courts in speaking of the English act, 
which is the parent of our laws on the subject, said in 
so many words that a violation of rules is not seriou- 
and wilful misconduct. Our own California court ha* 
said that a violation of each and every rule which the 
employer has formulated for the protection of his em 
ployees is not, in itself, serious and wilful misconduct 

It is not, however, possible for us to stop here. It i« 
very probable and, indeed, extremely likely that in a 
majority of cases where the employee violates rules he 
is guilty of serious misconduct. 

Such a violation of rules must have been wilful 
This, of course, implies that the employee had know! 
edge of the existence of such rule; that he deliberate!;, 
and with premeditation set himself in opposition to the 
authority of his superiors. The courts have hastened 
to say, however, that where a workman wilfully violate' 
his employer's rules, but with the intention at the time 
of furthering the employer's interests, such a violation 
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will not amount to a serious and wilful misconduct so 
as to defeat a recovery of compensation. 

The courts have drawn a sharp distinction, from the 
employer's standpoint, in regard to the violation of 
rules, which should be kept in mind. They have said 
that where the employer strictly enforces all rules and 
does so at all times, that a disobedience of them by an 
employee will, other considerations being equal, amount 
to wilful misconduct. On the other hand, they have also 
said that where the employer is lax in enforcing his 
rules, or does so only in a dilatory or nominal manner, 
a violation of them will not amount to wilful miscon- 
duct on the part of the employee. 

A California Case 

In a California case it was said that a definition of 
"wilful misconduct" applicable to all cases cannot be 
formulated. "It may be stated in a general way that 
the wilful violation of a rule or order made for the 
employee's own safety, or the safety of others, and 
made by a power having authority to make such rule 
or order, and enforced with diligence will constitute 
wilful misconduct. There must be a rule or order, as 
distinguished from a warning. It must have been dili- 
gently enforced. It must appear that the employee is 
refractory, or intentionally or premeditatedlv disobedi- 
ent, in order to constitute wilfulness." 

It is unquestionably the opinion of the courts that if 
an employee violates a rule made for his own safety or 
protection from serious bodily harm, he is guilty of mis- 
conduct; if the violation is deliberate and premeditated, 
then the violation amounts to wilful misconduct. It 
would not be consistent with the purposes of the com- 
pensation acts to allow a workman, who was acquainted 
with all the dangers surrounding a violation of a rule 
formulated for his own protection, to recover compen- 
sation for injuries received because of his own disobedi- 
ent act. This would be too close to an allowance of 
compensation for self-inflicted injuries, which is ex- 
pressly forbidden by the compensation acts themselves. 

Violation of Safety Rui.es 

It is a general rule that a violation of safety rules laid 
down for the protection of employees engaged in haz- 
ardous occupations, is wilful misconduct. If there is no 
rule, an act by an employee which imperils his own 
safety is not wilful misconduct, unless it amounts to 
toolhardincss or dare-deviltry. 

A failure of an electric lineman to wear a safety belt 
and rubber gloves, when such arc required by his em- 
ployer's rules, is a serious and wilful misconduct such 
as to defeat recovery for injuries received because of 
such violation. 

The question of disobedience of orders involves 
slightly different construction on the part of the courts. 
While they seem to be reasonably clear in their inter- 
pretation of a violation of a fixed, known and positive 
rule, they are not so well settled in their opinions as to 
the effect of a disobedience of a direct command or 
order. 

Some courts have, apparently without any reason, 
other than a desire to see a widow compensated, 
awarded compensation where a workman had violated 
an order, which, if given in the form of a rule, would 
have prevented him or his dependents receiving any 
compensation at all. 

A Massachusetts Casf. 
In a Massachusetts case, a workman was employed 
to do some painting near machinery in motion. He 
was given express orders not to attempt painting be- 
hind such machinery until at the noon hour when it 



would be stopped. The workman commenced to paint 
behind the machinery, however, within five minutes 
after receiving such order, was caught in the machine 
and killed. The Arbitration Committee awarded com- 
pensation. It is very clear that if such instructions 
had been given in the form of a rule, that this employee 
would have gone without compensation, as his dis- 
obedience was beyond doubt deliberate and wilful. 

Lord Trayner, in speaking of a disobedience of or- 
ders, has more nearly expressed the universal opinion, 
when he said: "I cannot figure anything more serious 
or wilful than positive and intentional disobedience to 
a strict and positive order." 

Where the employer has been lax and permitted a 
violation of rules or orders in the past, it is not wilful 
misconduct for an employee to violate them in the 
present instance. The courts impose no uncertain ob- 
ligation on employers in this respect. Where one cm- 
ploys labor in hazardous occupations, he is duty bound 
to offer a workman instructions as to his own protec- 
tion and to formulate rules for the workman's guid- 
ance. If the employer has not done this, or has not en- 
forced those rules given, then he cannot defend on the 
ground of the employee's misconduct. 

Obligation to Post Rules 
The further obligation is placed on employers to 
properly post such rules or see that they are brought to 
the attention of the workmen. Said the Lord Presi- 
dent in an English case : "I think it goes without say- 
ing that a rule not properly posted is really no rule at 
all; it is merely a piece of paper in the employer's 
pocket, so to speak, and no question of breach can arise 
until the rule is posted." 

In the final analysis, this question of the violation of 
rules is purely one of fact. To say that the mere vio- 
lation of a rule, in itself, was sufficient to deny com- 
pensation would controvert the whole theory of the 
law. Said Lord Loreburn: "In my opinion it is not 
the province of the court to lay down that a breach 
of a rule is prima facie evidence of serious and wilful 
misconduct. That is a question purclv of fact, to be 
determined by the arbitrator as such." 



Engineers in Goverment Service 

ENGINEERING Council, through its American En- 
" gineering Sen-ice Committee, has during the past 
few months supplied to various Government depart- 
ments and bureaus in response to their requests, several 
thousand names of engineers from which were to be 
selected to fill a great variety of positions in uniformed 
and civilian service for Army and Navy and other 
branches of the Government's activities in connection 
with the war, as well as for indirect service for manu- 
facturers and contractors engaged upon Government 
war work. 

To meet these demands the American Engineering 
Service Committee has assembled in its offices in the 
Engineering Societies Building, New York, extensive 
lists and much detailed information concerning engi- 
neers in all branches of the profession throughout the 
length and breadth of land. 

Engineers reading these lines, to whom this request 
applies, are urged to send at once their names, present 
addresses and occupations in the Government service, 
with brief statement as to whether or not they arc avail- 
able for other service, to American Engineering Service 
Committee. Room 901. 29 West 39th Street, New York. 
Other readers are asked to bring this request to the 
attention of such engineers or to send information di- 
rectly to the committee. : 
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Operation Diagrams for the Executive 

How the Manufacturer of War Material Can Visualize Processes 

By Adalbert R. DeKuzelewski 



Shop executives xtho do not handle the toots of pro- 
duction, hut H'ho are responsible for keeping everything 
moving, often need to refer to the general plans of 
production operations, manufacturing machines, tools 
and gages. This article gives a method of concentrat- 
ing alt this information on compact operation diagrams. 
The example illustrated is a cylinder of a Russian 
automobile engine. 

Mr. Adalbert K DeKuttlewtlti was born in Poland 
and received his professional education at a mechan- 

WHILE the busy executive as a rule is not sup- 
posed to look into the details of manufactur- 
ing, and the main problem confronting him is 
the selection of competent assistants to take care of this 
end of the business in an efficient way, nevertheless, in 
order to sec whether every department is being run 
properly, it is necessary for him every once in a while 
to have the means to analyze the most minute details of 
the shop without wasting too much of his valuable time. 
Beside*, the important task of keeping the different 
departments well balanced in regard to each other- -that 
is, to avoid shop conditions due to which, for instance, 
the screw-machine department would work double shift 
while there would be a number of milling machines 
standing idle — can only be done successfully by the man 
in full charge. To do this requires ways and means of 
having a picture, a description of shop details ready 
within reach of his hand, to get hold of the necessary- 
data immediately and be able to give orders which can 
be carried out and bring results. 

To achieve this end, the executive, whether he is the 
president, the works manager, the shop superintendent 
or the chief engineer, must have the data in such shape 
that every detail can be understood at a glance and lo- 
cated in a few seconds without going into an elaborate 
system of filing cabinets, card indexes, loose leaf binders 
or the like. Having all this in view, we have devised a 
special system of machine-shop operation diagrams 
which will be explained below. This system has been 
carried out with excellent results at the offices and 
shops of the Russo-lialtic Car Works Company, a large 
Russian concern manufacturing military automobiles 
and in-passcngcr aeroplanes, having an office in New 
York City where the purchasing of machine* and de- 
signing of special equipment is being done. 

The CYLINDER Drawings 

After all necessary operations to be performed on a 
given part — for example let us take the standard cylin- 
der for the automobile engine— were determined upon, 
all the jigs, fixtures and appliances and small tools de- 
signed, laid out and made in the shops, every single 
operation was drawn up separately on a sheet about 
12 x 18 inches in size supplied with necessary margins 
to allow for loose leaf ]>erforation. These drawings 
have no dimensions, but show explicitly the way the 
cylinder is placed in the fixture or the jig, the way of 
locating and clamping, the way the fixture is fastened 
on the machine, and show a picture of the entire manu- 
facturing problem and all the appliances used. 

Six sheets { four reproduced herewith ) take all twen- 
ty three operations (see Table I) necessary to get the 



ical engineer in the Polytechnicum in Zurich. Switzer- 
land. Coming to the United Stales a feti- years later, 
he has since held the positions of tool room foreman 
and tool designer with the t>e La I 'ergne Machine Com- 
pany, tool designer uith the Xorthmsy Motors & Man- 
ufacturing Company, and master mechanic with the R. 
K. LeBlond Matkine Tool Company. For the last tuv 
years he has been chief engineer in the Xetc York 
office of the Russo-Baltic Car Works Company, a Rus- 
sian machinery building firm. 

cylinder machined ready for assembling, except such 
simple processes as sand blasting or cleaning, where no" 
special equipment is required. They show, in a clear 
way, the idea of each jig, the kind and number of tools 
which go with it in a way to be understood by anyone 
who has a general idea of machine-shop work, but with- 
out being a trained expert in shop methods. 

Now to go on with the story: Each operation diagram 
drawing was made on a sheet of standard size trans- 
parent paper. The piece being machined was drawn 
up with red ink, while the jig, fixture or tool was drawn 
with black pencil. This work completed, a blueprint 
was made of each, and all the blueprints perforated and 
bound together into a large book for the superintendent, 



Operation 4. 1st setting, 1st working tool: 

F»cc C of C)linJer« .V and A'. 
Kouxh bore D of cylinders B and B\ 
Chamfer E of cylinders B and B'. 
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Operation 4. 1st setting, and working tool: 

Face C of cylinder* A and A'. 
Finuh bore D of cylinder. B and B'. 

Operation 4. 1st setting. 3rd working tool: 



Face C and 
D of 



A and A". 
B and B'. 



Operation 4. 2nd setting, revolve 180 degrees and 
face C of cylinder B and B' : 



Rough bore D of cylinder A and A'. 
Chamber E of cylinder A and A'. 
FiniaJi bore D of cylinder A and A'. 
D of cylinder A and A'. 



master mechanic and tool designer,— let us general 
for our factory- office. 




ok rear 



FJC. 2.— SET-UPS FOR OPERATIONS 4A AND 4}i ON AUTOMOBILE 
CYLINDER 



Next a reduced size photoprint of each drawing was 
made also, a photoprint just the size of a letterhead. 
By this time even- operation sheet was already type- 
written on the same size of white sheet. To each oper- 
ation sheet was attached the corresponding diagram and 
all bound into a ring binder 8x u inches in size and 
placed on the desk of the busy executive. 




J. 
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KfC. 3- — SET-UP FOR. OPERATION 5 ON AUTOMOBILE CYLINDER 

Operation 5. 1st setting: 

Rough and finiah Mill F. 
Rough Mill O 
Rough Mill H. 

< Operation 5. and setting: 

ess as \ 

Table I. Schedule of Operations, Machines, Tools and 
Gages kjr Automobile Cylinder 

1. Clean casting; sand blast. 

2. Snag casting; machine, floor grinder. 
Hourly production per machine, 30. 

3. Inspect for blow holes and defects in casting; bench. 

4 Bore, chamfer and ream two cylinder bores and face mill 



of casting; 1st bore 103.5, 2nd bore 104.0, 3rd ream 104.7 
(0.3 mm. allowed for grinding). Note. If cylinders are 
not ground, hole must be reamed to 105.00 — 0.0125 mm., 2nd 
bore to 104.5 ; machine, Beaman & Smith Locomobile milling 
and boring machine; tools, four special fixtures, boring bars, 
adjustable reamers, face milling cutters; gages, Plug, 103.5 — 
103.65, plug; 104.5 — 104.00, plug; 105.0 4- 0.0125. 
Hourly production per machine, 6. 

4A. Grind cylinders (if desired); machine, Heald cylinder 
grinding machine ; tools, special fixture ; gages, as above. 
Hourly production per machine, 1. 

5. Mill top (right and left) manifold pads and valve pocket 
cover surfaces (single cut) ; machine, Beaman St Smith con- 
tinuous milling machine; tools, four special fixtures each hold- 
ing three castings, special cutters; gages, valve pocket depth 
wage for width on fixture. 

Hourly production per machine, 20. 

6. Mill fan bracket pad; machine. No. 2 l /i LeBlond milling 
machine; tools, plate fixture, face mill; gages, on fixture. 

Hourly production per machine, 20. 

-. Mill water pipe pad; machine. No. 2^i LeBlond milling 
machine; tools, plate fixture, face mill; gages, on fixture. 
Hourly production per machine, 20. 

8. Drill six bolt holes in bottom of cylinder flange; machine, 
Natco N'o. 30; tools, trunnion jig to take operations 8, 9, 10, if. 
Hourly production per machine. 20. 

0. Drill manifold and pump pad and valve cover pad on one 
side of cylinder; machine, No. 14, Natco multiple spindle drill- 
ing machine: tools, same jig. 
Hourly production per machine, 20. 

10. Drill manifold and valve co\er pad on other side of cylin- 
der; machine, four-foot Carlton radial drill; tools, same jig. 
Magic chucks. 
Hourly production per machine, 15. 

It. Drill fan bracket pad in front of cylinder; machine, four- 
foot Carlton radial drill; tools, same jig. Magic chucks. 
Hourly production per machine, 2a 

12. Machine four valve holes (except thread), leave stock on 
seat for hand reaming after valve stem bushing is in place; 
machine, 17D Molinc 6-spindle drilling machine; tools, special 
jig (on rails), special counterborcs, special valve tools, special 
luring bars, grinding gages; gages, special gages for depth, 
plugs for size. (Tools should be made in duplicate.) 

Hourly production per machine, 6. 

13. Drill, tap and counterbore two cored holes in each end of 
cylinder; machine, Colburn drilling machine; tools, drill jig, 
special counterbores 80 mm. in diameter, tap, 
gages, depth gage, thread gages. 

Hourly production per machine, 10. 



14. Tap valve plug holes; machine, Colburn drilling 
tools, no jig, collapsing tap, chasers; gages, thread. 

Hourly production per machine, 15. 

15. Test under water pressure for leaks in jacket; tools, special 
fixture for testing at 60 pounds. 

Hourly production per machine, 10. 

16. Force in valve stem bushings; machine, arbor press. 
Hourly production per machine, 30. 

17. Ream valve stem holes (if necessary) ; bench; tools, special 
tool for reaming; gages, plug. 

Hourly production per machine, 15. 

18. Finish face valve seat: machine, Taylor & Fenn drilling 
machine: tools, piloted facing tool index fixture; gages, gage 
for angle and concentricity. 

Hourly production per machine, 15. 

1 u Tap all small holes ; machine, Taylor & Fenn sensitive 
radial drilling machine; tools, no fixture, taps; thread gages. 
Hourly production per machine, 10. 

20. Grind valves in place; machine, Foote-Burt valve grinder; 
tools; plate fixture, lapping compound; gage, prussian blue. 

Hourly production per machine, 6. 

21. Inspect valve seating; bench; gages, indicating prussian 
blue. 

Hourly production per machine, 15. 



22. Assemble valves, springs and collars; 
lifters. 

Hourly production per machine, 20. 



j tools, valve 



73. Final i 
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Attcr manufacturing is started and first lot of parts 
are completed, the time each operation takes is entered 
on each picture. It will then take 
only a few pages at the end of the 
book, and a few hours time of one 
of the clerks, to tabulate how many 
hours of each type of machines it 
takes to get out a lot of too parts. 

Advantages and Savings 

Everybody will realize how much 
time the executive can save by hav- 
ing all this wealth of information 
in the shape of a compact book on 
his desk. Cut the busy executive is 
not alone at the factory he has his 
assistants. The works manager will 
find the description of each opera- 
tion of service just at the moment 
when he is selecting additional equip- 
ment ; he may be able to make up his 
mine! without calling in a master me- 
chanic or foreman, without analyz- 
ing drawings in the tool-drafting de- 
partment, without following up all 
operations on— let us say — the con- 
necting rod which happens to be 
made in four different departments. 
The master mechanic who is just 
about inventing a new scheme and 
wants to know if it is really simpler 
and cheaper than the old' one can 
refer to the bonk. The superinten- 
dent who has just received a report 
that the turret lathe department 
holds up production by being con- 
stantly overloaded, and who contem- 
plates having some of the work thrown into the drill 
press department can see what to shift by looking into 
the book. The chief tool designer who wants to tell a 
man engaged last night to use the milling scheme he has 
used <>n last year's model universal joint cage tells him 
to get the book. And so on including the director of the 
night school for apprentices. (We will need tool de- 
signers and foremen ten years from now just as much 
as presently.; 

Drawings Need Nor Be Expensive 
While the objection can be raised relative to the cost 
of these drafting diagrams, it may he added that the 
work in question for a draftsman who has been in a 
drafting room where this has been done would be an 
easy task. After he gets broken in, gets to understand 
the idea, leaves out the unnecessary and concentrates on 
the essential, the work proceeds rapidly. 

These drawings do not have to he scaled. A good 
deal of assistance can be given by having standard ele- 
ments like milling machine tables or lathe turrets once 
made to scale on cloth, and then retraced on each dia- 



gram—but these details can be left to the chief drafts- 
man. 

There is no question but that 
where big quantities of work 
go through the shops, like the 
case mentioned, the system de- 
scribed is of great practical value. 
So long as it shows the opera- 
tions and in legible form the en- 
tire picture of the shop processes 
and methods, it will pay for itself 
within a few weeks in saving the 
time of the highest priced men. 
Its educational value for the fu- 
ture is an asset acquired entirely 
free of charge. 
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4— SET-UPS FOR OPFIATIONS 6, 7, 8, 0. 10. II, OS AUTOMOBILE CVUNDEK 



( 'ITERATION 6: 
Mill K. 

I Deration 7 : 

Drill l, « 

( M'KRATIUN 8: 
Drill li) 

Drill N I 1)11 one »id<- nf cylinder. 
Drill ~ 



ill M ) 

ill N 1 1 
ill O S 

Operation 9: 

Dr.ll M 
Dr.ll N 1°" 

( IPEKATION 8: 
Drill M) 
Drill N \ On 
Drill 0\ 

I Mm r w ion 10 : 

Drill M I o_ 
Drill N ) °" 

Operation i 1 : 

Drill P. 

It may be added that in case of contracts for different 
parts of one machine, which are sometimes given out 
due to crowded shop conditions, a method of illustration 
as described above will certainly help everybody con- 
cerned. 



»(»! "f cylinder. 



ne ride of cylinder. 



Ml iw'e of cylinder. 



Help Solve The Transportation Problem 

In Connection With the Railroads 

1. Cooperate and put it over. Do not kick at 
changes. 

2. Load and unload promptly. Do not wait for a 
convenient season. 

3. I^>ad to capacity. 

4. Do not reconsign en route. Decide the destina- 
tion before the goods leave. 



5. I'ack securely and mark plainly. 



For the Waterways 

[, The construction of barges and small tow boats 
to provide for the adequate use of existing highways. 

2. Provision for putting into shape existing water- 
ways that have been allowed to become obsolete. 

3. Provision for the wise extension of these water- 
ways to correlate with the railroad system. 
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Chemistry and Industrial Management 

By Ell wood Hendrick 



To check wastes of materials in industry wt must 
buy only what we can use. use it intelligently and re- 
claim all possible by-products from the scrap. The 
author points out that chemical reactions enter into 
all manufacturing to a greater or less degree, and 
makes a plea for chemical control including the pur- 
chase of all materials on specification and the check 
of everything received. 

EVERY time a shovelfull of coal is thrown into the 
fire-box of a boiler, a whole series of chemical re- 
actions take place. When metal is melteil in a 
cupola all sorts of things happen; in fact there are very 
lively goings on within the domain of chemistry or of 
physics eveiy time a piece of metal is heated. Painting 
is a chemical process, and a very complex one, too, and 
so is nearly everything that happens in a tank or a tub. 

We can't get away from chemistry in industry ; the 
most we can do is to shut our eyes to it and that is not 
always profitable. It has to do with the administration 
of materials. The eye of the master, according to Ben- 
jamin Franklin, is an invaluable asset, but its blind spots 
do not count. It may observe the men, see that they are 
diligent and well directed, and it may see that correct 
practices arc observed, but unless it has the vision of 
chemistry, it cannot sec how materials behave, and these 
are as important in making profits as are men. 

Chemical Control in Manufacturing 

Chemical control does not mean having a laboratory 
with a man, a balance, some reagent bottles, test-tubes, 
beakers, caseroles, Florence flasks and the like in it. 
One can't even select a good young chemist unless he 
has chemical understanding himself. The bane of 
American manufacturing has been that chemistry and 
physics have been neglected while the administration of 
materials has been placed in charge of foremen who do 
not know molecules. Those are the fellows who put 
things over on the old man. A young chemist, fresh 
from college, can't make any headway against them be- 
cause they have entrenched themselves. And the young 
college man isn't up to the job of chasing molecules all 
around through the works and finding out what they are 
up to, anyway. That is the chemist's task : he is a mole- 
cule chaser. Nobody can see molecules, but they are 
always organizing, sometimes nice and obedient, just as 
the master desires ; and then again they could give an 
anarchist organizer spades and trumps in sabotage. A 
young fellow at twenty dollars a week, who is under 
instructions to stay in his laboratory and make tests, 
can't determine how they are behaving. Conditions in 
little glass bulbs are very different from those in big iron 
containers. Laboratory processes that are rich in yield 
often show marvelous divergencies when a factory 
charge is made. Under different relations of mass to 
surface and with changed conditions of temperature and 
pressure, the molecules form new and entirely unexpect- 
ed unions and it takes more than a little experience to 
catch onto their ways. The chemical engineer is to 
materials what the lawyer is to contracts and business 
procedure, and he needs experience as well as schooling. 

Chemical Advice in Industry 

The point that I am trying to make is the need of 
sound, competent, chemical advice in the operation of a 
manufacturing concern just as good legal advice is 



Mr. Ellwood Hendrick received his professional edu- 
cation under Victor Meyer, and Men and Weith at 
the University of Zurich, Switzerland. From 1881 to 
1884 he was manager of the Albany Aniline and Chem- 
ical Works, and later was in chemical manufacturing 
for himself. At present he is a member of the staff 
of Arthur D. Little, Inc. He is a writer on chemical 
subjects and is the author of "Everyman's Chemistry." 

needed in its organization and whenever, for instance, 
the old man loses his temper. 

The last word has not been said in regard to any 
known chemical reaction — so there's nobody who knows 
it all. On the other hand, there is hardly a single indus- 
try that lacks its chemical side. Even the matters of 
fuel, boiler water and lubrication are neglected unless 
they are under chemical control, and neglect means 
waste. A glance at laboratory records of analyses of 
boiler compounds which have been bought at prices 
mounting up to several thousand dollars a year for 
single plants is enough to make a manager sick. A late 
one was a little molasses in water at a dollar a gallon. 

Chemical control enables a manufacturer to know 
his product. Usually he guarantees his output and his 
guaranty is a liability. The knowledge that this con- 
trol gives him of his product insures him against loss 
under his guaranty. So if it discharges a liability it is 
an asset. It substantiates also the manufacturer's own 
trademark. On the other hand it discounts the trade- 
mark premium he pays on his raw materials. In normal 
times a man who buys on specification usually enjoys a 
buyer's market; if he buys trademarked goods it is usu- 
ally a seller's market. 

Unintelligent Buying 

A street railway company has constantly before it 
problems of painting, cleaning, lubrication, the purchase 
of metals for various purposes, requiring different quali- 
ties that are bought cither on specification or by trade- 
mark and a hundred other chemical problems ; these 
must be met, or ignored. With no reflections upon the 
wisdom and judgment of purchasing agents, I think the 
statement cannot be successfully contradicted that the 
one who has access to a thoroughly equipped and 
manned laboratory will save a great deal more for his 
company than the one who has not. There are corpora- 
tions that have their favorite sources for supplies of all 
kinds and if anyone tries to demonstrate that their meth- 
ods of purchase may be improved upon, they success- 
fully make a goat of him. The old man or somebody in 
authority sees to it that no change is made and that they 
continue to buy as heretofore from old friends. Then 
the old friends see to it that the company gets goods at 
fair prices. Thus the buyer leaves everything to the 
seller. This may make the seller and it may not break 
the buyer, but it is not intelligent buying. 

The other day the writer went into a well-known 
clothing and furnishing house in Xew York City to buy 
an overcoat. The purchase was made — and. "Yes," he 
needed some underwear ; medium light balbriggan. The 
price was $2 a garment, or $4 a suit. It seemed dear. 
The house is of the first rank and the proprietors urge 
upon customers that they can get best served by buying 
all their wearing apparel there. But those shirts and 
drawers seemed dear. Two suits were bought instead 
of the number desired on the ground that he might do 
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better somewhere else. The next clay he went over to 
Third Avenue, where he was probably taken for a pros- 
perous walking delegate. "All our goods iss strickelly 
shoonion made," said the salesman. Hut underwear of 
the same weight, staple and finish were purchased for 
75 cents a garment, or $1.50 per suit. The first lot was 
bought on trademark, the second lot on specification. 
The seller does not look out for competition and the 
buyer does — if he is alive to his job. W ith chemical 
advice the competitive field is open; without it it is 
closed; you must buy what your hired man says he 
can use. 

Savings ox Onus and Ends 

A retail dry-goods merchant and a chemist were hav- 
ing an idle chat one evening when the merchant said, in 
a joking way, "You chemists are getting your teeth into 
everything, but you can t make anything out of my busi- 
ness. 1 am immune from the chemist's attack." "You 
need him," said the chemist, "in the worst way. You 
sell drygoods and guarantee them. From the time they 
were made until you get them they may have changed 
hands three or four times and what only a textile chera* 
ist could tell you about the merchandise you sell and 
warrant would be illuminating and I fear occasionally it 
would shock you. But let us leave that out of consider- 
ation. I shall approach you on the subject of testing 
drygoods for you a little later when my equipment is 
complete. What do you say to a nice little dinner party 
next year to be paid for by you or me according to the 
outcome of what I am about to propose? Suppose you 
tell me that you want my establishment to look into your 
supply department. That means besides fuel such odds 
and ends as paper, stationery, soap. etc. We shall 
charge you our regular fee and make specifications for 
purchases. If you do not make savings above the cost 
I will pay for the dinner, and if your savings are worth 
while, you are to pay for it." 

The merchant agreed, and paid for the dinner because 
his savings were several thousand dollars. There was 
some ijtfoo saved on soap |>owdcr alone for washing 
floors. Theretofore it had been bought as package or 
trademark goods. 

Specification and CHECK 

-Merchandise, w hether fuel, supplies, raw materials or 
finished products, is of three kinds : Standard, special 
and proprietary. For standard goods tests are estab- 
lished. Usually the chemist is needed to check. For 
special goods he is needed to specify. Proprietary goods 
are sold under patents or in packages w ith labels and 
directions or in connection with service which shows 
how to use them and get the best results. The item of 
service in connection with proprietary articles is grow- 
ing rather than decreasing, as is evident from the in- 
creasing number of engineers and chemists employed in 
sales departments. It is wholly legitimate, but it is a 
charge that must be loaded upon sales. It is of advan- 
tage to the seller because it tends to close the market to 
the buyer. If on the other hand, the buyer knows ex- 
actly what he wants and how to use it, and knows also 
of several sources of supply instead of one, and can 
specify so that any one of the several producers can 
furnish the product he wants, his economical position is 
improved. 

Here we are in the midst of the worst war in history, 
with billions and billions to be paid as the least cost of 
it and labor almost impossible to secure, and yet we see 
great wastes flow ing out of the spigots on every hand. 
If we could only utilize intelligently everything we waste 
we could almost pay for the war as it progresses. Of 
course, applied science has not got as far as that yet, 



tut it is much further advanced than the unscientific 
man knows. How manufacturers can afford to get 
along without having competent chemical advice con- 
stantly available to them is beyond the comprehension 
of most chemists. 

Misconceptions About Chemists 

There arc a number of misconceptions about chemists 
abroad and we might as well consider one or two of 
them. When a manufacturer gets into trouble about his 
product he does not always come to headquarters by any 
means. He waits and waits ami tries this and thai and 
finally, when he comes to the conclusion that there is no 
balm in (iilead, he goes to the chemist with his woes. 
His overhead charges arc a thousand dollars a day, his 
wares will not sell because something about them is 
wrong, and "What is the matter with the goods? An- 
swer immediately," is his demand. Now the trouble lies 
in the way the molecules have been behaving and it may 
take months to find out. 

If he had had the habit to lake bis troubles where 
troubles belong, to his chemical advisor, he would have 
had somebody working on the problem from the time 
the difficulty first showed itself, and by the time he sent 
his nervous telegram" the problem might have been 
solved. There's no use in trying to hurry such things : 
ii one loses his poeketbook he does not set a date by 
which it must be found ; he's thankful to get it at any- 
time. The chemist's task in discovering what is wrong 
is often much harder than finding a lost poeketbook. 
Sometimes he gets it and sometimes he doesn't. In prob- 
lems of research like this what he needs most is time. 
Tests go through a well managed lalwratory in short 
order, but research will not be hurried. 

Another idea that is unfortunately current is that a 
chemist can analyze anything. Now he can indeed ana- 
lyze anything, but his analysis w ill not always tell what 
the thing analyzed is or how it is made. Chemistry isn't 
a finshed science by any manner of means. There is a 
\ ast amount that isn't know n yet and the chemist has to 
feel his way along, just as the business man has to feel 
his way along in establishing credit. His problems with 
materials are almost as individual as the business man's 
problems with men. But the chemist is the only one 
who can actually discover what is happening to mate- 
rials as they pass through the works on their way to 
become saleable goods. 

The business man who takes his problems to the chem- 
ist will be surprised to find how wide their chemical side 
is. He is likely to be surprised at a great deal of infor- 
mation that will develop. But if he wants to be ahead 
of the game he must invite chemistry into his business 
and keep it there. The way to do that is to get a sense 
of the chemical aspect of his works before the day of 
trouble comes. 



Definition of Engineering Council 

Adopted February fl, 1018 

Engineering Council is an organization of national 
technical societies of America created to provide for 
consideration of matters of common concern to engi- 
neers, as well as those of public welfare in which the 
profession is interested, in order that united action may 
be made possible. Engineering Council is now com- 
posed of the American Society of Civil Engineers, 
American Institute of Mining Engineers, American So- 
ciety of Mechanical Engineers and American Institute 
of Electrical Engineers, having a membership of 33,000 
and known as the Founder Societies. 
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Mastering Power Production III. 

Can Only Be Mastered By Knowing All the Facts 
By Walter N. Polakov 



Following the declaration of the principle that tract 
knowledge must hi possessed before materials can he 
properly selected the author states, "In ease of mate- 
rials entering into a process of power production, the 
cost of the materials has little or no bearing on the 
cost of the finished product." The example used to 
illustrate these principles it coat. Under the headings 
of "Care of Materials" and "Care of Equipment" 
methods for planning and caring for all the materials 
and supplies of the power plant are fulls outlined. 
F.mphasis is laid on the importance of fitting both ma- 
terials and equipment for the sersice to be performed. 
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KEAT historical events reflect the slate of mind 
B _ of contemporary people. Moreover, it is the 
economic structure of society or the mode of 
production that, in the final count, determines the ideals. 
The world war which commenced as a clash between 
efficiently organized production on one side and anti- 
quated financial control of markets on the other, grad- 
ually took the form of a crusade for liberation from 
imperialistic oppression or, stated in more definite terms, 
for the abolition of autocratic power and arbitrary use 
of special privileges. 

To win a war, whether international or industrial, 
one must master materials better than bis opponent. 
To accomplish this task, it is necessary to eliminate all 
guess, uncertainty, favoritism and waste; a definite pre- 
determined, impartial and efficient use of materials is 
a conditio sine qua nou of success. 

So long, however, as our industries and public util- 
ities are controlled by men whose vision is limited in 
a narrow circle of private gains, small wonder that 
the representatives of the people extend over them 
governmental control. The feeling of distrust spreads 
toward managerial methods based upon obsolete ideals 
and fostered by the conditions of the past, and the 
right to mismanage socially necessary production and 
transportation, or to waste the nation's natural re- 
sources, is being gradually taken away. 

Prices versus Value of Materials 

The most conspicuous of this harmful inheritance 
from the age of mercantile capital is the habit of judg- 
ing the value of services and of goods alike from their 
market price. Men, who are traders by profession and 
speculators by temperament, are accustomed to accu- 
mulate wealth by buying cheap goods and reselling 
them for what the traffic will stand. The process is 
thus to transform money into commodity and exchange 
it later for a larger sum of money. Buying certain 
materials needed in the process of* power production 
is made with an intention to realize larger returns when 
the raw material reappears in the new form of a market- 
able commodity — energy. As a mere bookkeeping prop- 
osition, it looks as if the lowest price paid for these 
materials is capable of enhancing the profit, or the 
difference between the cost-price and the market-value 
of the power. 

A technically unsophisticated purchasing agent, or 
an official dictating the policy Of a concern, is often 



trapped in the tenets of this fallacy. W hile it might 
be true in a case of direct reselling of mcrcliandisc, 
that the low purchase price leaves a larger margin for 
profit, hi case of materials entering into a process of 
power production, the cost of the ntaterials has little or 
no bearint/ on the cost of the finished product In fact, 
this rule is practically without exceptions, provided the 
purchase price is commensurate with the quality of the 
materials. 

Inasmuch as nothing but scientifically conducted ex- 
periment under service conditions, carried out by a 
i rained engineering investigator, can establish the fact 
of wltat article is clieapest to use, as opposed lo what is 
cheapest to btty, the purchasing agent should be directed 
only by properly established standards. To enable their 
timely revision, he should report to the engineers set- 
ting the standards any fluctuations in the purchase 
prices of all cataloged materials. It is hardly neces- 
sary to illustrate this assertion by examples only too 
well known to the operating engineers, but often ob- 
scure to the financial directors. A cheap grade of 
lubricants, anti-friction metals, boiler tubes, fittings, 
etc., does not only enormously increase the maintenance 
expense but seriously jeopardizes the safety of men and 
property and, above all, frequently causes interruptions 
in service with all its disastrous consequences. 

Of all the materials used in the steam power plant 
the fuel (more specifically coal), for the reason that 
it is by far the largest item in the operating expenses 
attracts more attention to the problem of it- selection 
than even the operators themselves. 

Coal as an Example 

The most primitive form of selecting coal is the com- 
parison of prices per ton. This is occasionally modified 
by legal regulations, security of deliveries, terms of con- 
tract, and similar commercial considerations. Thus in 
Xew York City anthracite has been favored and even 
enforced so long as law-makers believed bituminous 
coal to be smoky ; in Maine, Pocahontas and Xew River 
coal were in vogue, even in steel furnaces, since little 
ash may be hauled over the long route : in Pennsylvania, 
sometimes ill fitting coal is brought from far away 
mines because of a lower bid per ton on a long term 
contract. 

In the first decade of this century the methods of 
buying bituminous coal on a heat value basis became 
fashionable. The more conspicuous of these method 
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were those of the United States Geological Surv 
Interborough Rapid Transit, City of New York a 
The Celluloid Company. It was as much a step 
the proper direction as the selection of food on its 
calorific value yet the parallel goes further. A 
dietician knows that foods of equal heat value have 
different coefficients of digestibility; moreover, 
there are proteins that stop animal growth while 
others stimulate it. Similarly, it is not half enough 
to know that a million B. t. u.'s cost so much and 
the price may be further adjusted according to the 
variation from the normal proximate analysis. The 
fitness of the coal for existing furnace, service, local 
conditions, etc., must be carefully investigated be- 
fore it can be said whether the coal containing most 
B. t. u.'s for a penny is the cheapest to use or not. 

The greatest unquestionable merit of this method 
of payment for coal lies in the fact that it calls for 
exact knowledge. The knowledge of the quality of 
delivery on the part of the buyer stimulates the 
seller to exercise care in preparation of the order; 
eventually the knowledge of the effect of the com- 
position of coal on the ultimate results obtained 
helps the user to adjust specifications to the re- 
quirements, or vice versa to modify the conditions 
of use according to the character of fuel. Neither 
of these adjustments could be made without a 
knowledge of the characteristics of the coal. 
Moreover, the contents, the nature of the volatile 
matter, peculiarities of ash, etc., must be known 
before the coal is used, since variations in the prop- 
erties of coal call for different ratios of air to coal, 
shorter or longer periods between levelling or clean- 
ing fires, thicknesses of fuel bed, etc., if high ef- 
ficiency is to be had. 

The importance of the information obtained from 
the coal laboratory could hardly be emphasized 
enough, and a modest investment for its simple 
equipment is perhaps the best investment after the 
boiler room instruments, from the viewpoint of returns. 
The employment of an outside laboratory, however, is 
warranted only in a case when the analysis returns are 
available before the coal is delivered in the boiler room. 
The knowledge of what kind of coal has been burned 
is no consolation if the methods of its utilization were 
guessed wrong. 

Social Meaning of Waste 

Before outlining successful methods of mastering 
materials it is timely to point out what is meant here 
by "economy," "saving," and similar expressions. 
While it is common to measure any kind of unprofit- 
able use of time, material and effort— i. e., waste- in 
terms of money, the true social meaning of waste (as 
opposed to saving) is both deeper and broader than 
merely loss of money. Any material has a value only 
insofar as it is the product of labor. Coal represents 
labor of an endless chain of men— lumbermen, team- 
sters, steel-mill workers, machinists, chemists, railroad 
men, farmers, architects, cattle men. engineers, doctors, 
miners and so on, probably without a single exception 
ail trades contribute in their toil, even without know- 
ing it. to the possibility of working out mines. 

From this standpoint any waste of coal, or any other 
material, means that a certain amount of the work of 
all these numberless men, whose work intricately de- 
pends one upon the other, is rendered useless. 'This 
in turn means that the time they toilet] to produce some- 
that is thrown away was not used to anybody's 
As this waste is considerable the sum total of 



:y, the portions of time that all the men worked to produce 
tid something that is wasted is very large. Sometime ago, 
in in Austria a careful study revealed the fact that if all 




FIG. 4. COM. RECORD CHART 



tliis waste be eliminated, as well as wasteful occupa- 
tions abolished, the male population of between die 
ages of l6 and 50 could produce all that is regularly 
consumed working less than four hours per day. 

To drive the point nearer home, our wastefulness 
and mismanagement wore out the whole industrial 
mechanism to the extent of requiring five days of 
emergency repair and ten Mondays for patching, since 
an economic structure that is based solely on produc- 
tion for private gain develops internal contradictions 
leading to its ultimate collapse. 

Managerial Functions 

Those directing the production of power, or any other 
commodity, cannot ignore the responsibilities coupled 
with their authority. Waste in any form means the 
ruination of the individual enterprise as well as the 
undermining of the prosperity of a community. 

It i- quite obvious that most of the losses occur 
in operation due to the imperfect organization, lack 
of knowledge and resulting poor methods, but it is 
equally evident that no improvement along these lines 
can be made until we learn how to master the materials 
we use. This function is decidedly managerial, inas- 
much as workman, firemen, engineers, etc., are expected 
to use the equipment, supplies and materials provided 
for them, and if they are unsuitable for attainment of 
(.redetermined results the entire responsibility rests with 
those causing such handicaps. The functions may be 
divided into two main groups, "Care of Material" and 
"Care of Equipment." 
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Fit;. 5. MAINTENANCE SECOF.D OF LAUCE POWEJt PLANT 



The organization to care for materials embraces the 
following details: 

Selecting materials. 
Purchasing materials. 
Testing materials. 
Storing materials. 
Similarly the care of equipment embraces : 
Scheduling maintenance. 
Specifying work. 
Providing labor and material. 
Instructions. 
Compensation. 

Care of Materials 

All materials used in connection with power produc- 
tion are controlled by the planning office from the time 
of issue of the purchase order until the articles are 
issued for use by the storekeeper. 

To facilitate identification of stores for charges, etc., 
all stores are classified into five groups : 

Raw material as the name indicates, is the material 
which is converted into product though losing its 
identity, such, for instance, as fuel. 

Supplies are all standardized materials used in the 
plant, being neither converted into product nor forming 
parts of the equipment, such as lubricants, stationery, 
cleaning materials, tools and implements, etc. 

Maintenance stores include all such articles as arc 
used for maintaining the plant and equipment in per- 
fect operating condition, as spare parts, gaskets, trans- 
former oil, boiler compound, motor brushes, etc. 

Second-hand stores. All returned parts of the equip- 
ment, etc., not needed temporarily arc returned to the 
store and issued subsequently in preference to similar 
new articles. They constitute second-hand stores. 

Scrap and refuse. All material that has lost its use- 
fulness for the plant is turned over to the store to be 
sold or otherwise disposed of, for instance, old boiler 
tubes, brass parts, grates, ashes, burned out lamps, etc. 



V\ hen the planning office establishes standard speci- 
fication for material, the purchasing agent is notified 
and no other article should be substituted unless such 
course is unavoidable and the planning office is notified 
in advance so that necessary measures can be taken to 
minimize the ill effect of the use of that which is less 
suitable. Such material as needs constant testing is 
sampled and submitted to the laboratory for test and 
report prior to the use of the new deliver). Besides 
coal, such a procedure may be found necessary for fire 
brick, transformer oil, new unclassified purchases, etc. 

The storekeeper is the custodian of all material in 
the plant. As every article represents money paid for 
it. the same care must be exercised over it as for cash 
in a safe or a bank. Receiving, storing and issuing is 
carefully recorded and the following seven rules rigidly 
observed : 

1. Check every delivery as to quantity and stand- 

ard of quality. 

2. Have only the prescribed quantity of each article 

on hand. 

.V Order new purchase only when amount left is 
equal to that designated as "order point," i. c, 
just enough to last until a new supply reaches 
the stores. 

4. Issue from old stock until exhausted. Never mix 

new and old lots. 

5. Issue only on presentation of store issue slip prop- 

erly indorsed. 

6. Orders, issues and permanent balance of stores 

shall be handled through the planning office. 

7. Take care to protect stores against deterioration. 
Small quantities of constantly needed stores may be 

kept in a sub-store and handled by the watch engineer 
as the storekeeper's representative in his absence. 

As the most important item of material used in a 
power plant is coal, special problems are presented in 
its care. The quantity of coal to be stored is a com- 
plicated question depending on numerous local eondi- 
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tions which cannot be discussed here at length. Plant 
operation free t'rom interruption is a chief factor; de- 
terioration and possibility of spontaneous combustion 
should also be taken into account. In- 
terest on the coal pile seldom receives 
due attention. All deliveries being 
unequal in quality and characteristic, 
it is undesirable to mix various coals, 
while again this seldom can be avoid- 
ed. A chart, shown in Figure 4, is a 
very serviceable means of reference 
and control, as it shows at a glance 
the quantity on hand at any day, qual- 
ity of each delivery or daily consumed 
mixture, movement of cars or barges, 
demurrage, daily receipts and con- 
sumption, result obtained and other 
useful information. 
Nfxf.ssitv of Planning Handling 
of Matf.riai. 
The next function the management 
should take care concerning materials 
is their handling or moving. It is ob- 
vious that to execute any work re- 
quiring use of material we must know : 

1. What material is needed. 

2. Where it is needed. 

3. When it is needed. 

4. What is to be done with it. 
Very often when certain work is tu 

be done in a plant, merely a general 
order is given as to what is wanted. 
The man is left to find out for himself 
when the machine will be available to 
work on. When he starts he discov- 
ers that he needs certain materials; 
then he hunts for it and when he gets 
it he takes plenty to avoid shortage 
while working, and when he is through 
the left overs are stuck somewhere in 
a cupboard. The good excuse is "to 
have it handy next time," but as it 
regularly happens "next time" he can't 
find it. The story merely repeats : 
waste of time to find out what is needed, waste of more 
time to go and fetch it, waste of excess material. Yet 
no mechanic could be blamed for it as his job is merely 
to do the work, and not to manage the power plant. 

We detail duties of such a nature 
to the planning office. The experience 
of the planning engineer aided with 
standards and records helps him avoid 
mistakes and save the time of the me- 
chanic and the cost of the job. While 
the organization and functions of the 
planning office will be explained later 
■ >n, suffice it to say in this connection 
that the control of issuing, moinny 
and using of materials is one of the 
duties of the planning office, a most 
vital organ of a power plant. 
Care of Equipment 

The maintenance of equipment in 
first-class operating condition is an- 
other imperative task of a planning 
department. Proper upkeep of pow- 
er equipment is of far greater in- 
fluence on output and economy than it 
is in any other manufacturing depart- 
ment. Neglect to clean the heating 
surface of boilers, prevent numerous 



little leaks here and there, etc.. seriously affects the 
cost of power. Careless, sporadic inspection of equip- 
ment is much more hazardous in power plants than any- 
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where else, as it may result not only in crippling one 
section of a plant, or even cause a shutdown, but is 
liable to cause more serious disaster. The old saying 
that a stitch in time saves nine is nowhere more 
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applicable than it is in the modern power plant. 

To secure the possibility of obtaining uniformly good 
results from proper methods of operation — that is, make 
it possible for the men to live up to their tasks and 
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earn a bonus-— the plant's equipment must l»e maintained 
in uniformly good condition. To that end. the planning 
department contributes by studying physical causes af- 
fecting economy and safety and determines reason- 
able periods at which inspections, cleanings and other 
similar work shall be made. Such schedules are ex- 
emplified by the chart of Figure 5 and the electrical 
inspection card of Figure 6. 

The by-effects of work done at regular intervals are : 
Reduced time the equipment is idle, reduced number 
of maintenance men needed, lower repair and mainte- 
nance cost, and above all. the operating men (who may 
be poor mechanics) are not dividing their attention 
between operating functions and mechanical work, but 
consistently live up to their tasks. 

The general procedure of this work is simple. The 
planning department assigns at specified intervals the 
qualified men to make inspection routes through the 
plant and report all findings on a card, Necessary re- 
pairs arc authorized by the issue of a work order 
specifying details and time when it is to be started 
and finished so as not to interfere with operating re- 
quirements. When the job is finished, all expenses are 
computed and entered on the record card, Figures 7 
and 8. one covering each unit of equipment in the plant. 
The data on these cards are further used in the plan- 
ning department to analyze what method of reiviir and 



what material produces the best results at the lowest 
cost, and thus leads to continual improvements. 

As far as stimulation of maintenance men is con- 
cerned, they receive their bonus over and above the 
daily wages only for those days when no interruption in 
operation occurs on account of their defective main- 
tenance, and they lose their bonus whenever it is proved 
that the operating men fall short of their tasks on ac- 
count of poor upkeep. For instance, a firemen fails 
to secure the expected boiler-efficiency rating, because 
the gage connection is leaking and he adjusts the dam- 
per in accordance with wrong indications. This would 
be the instrument man's fault, not the fireman's, and 
while the former will lose his bonus, the latter may be 
allowed his, if nothing else was wrong. To carry out 
this plan, it is evidently the duty of the planning de- 
partment to investigate every failure at once, before 
the man affected comes back for his next turn ; other- 
wise, the mistake may be unknowingly repeated and 
« late investigation may not reveal the real cause. 

The success of our maintenance method depends in 
no small degree upon careful selection, standardization 
and purchase of all supplies and materials. The main- 
tenance record cards, Figures 7 and 8 referred to before, 
are of material assistance for at least abandoning the 
use of supplies and materials that prove short-lived and 
expensive. Expensiveness, however, is figured out in 
the planning department not as cost per pound, foot, or 
what not, but as cost per time. Such data often give 
an effective weapon to fight some short-sighted purchas- 
ing agent's hobby to buy the cheapest stuff on the 
market, or a general fancy that the most expensive is 
the best. Neither of these generalities can, of course, 
remain true in all cases. In this way, for instance, 
it may l>c found that a very cheap and comparatively 
poor quality of firebrick gave excellent results if used in 
conjunction with a somewhat expensive fireclay cement, 
or that expensive grease for cylinder lubrication was 
cheaper to use than the cheapest cylinder oil, etc. 

To sum up, when a plant is operated on the principle 
of task-work-with-bonus, this method of caring for 
equipment becomes still more important, as the task may 
be accomplished only zvhen tlie equipment is in first class 
operating condition. Falling short of the predeter- 
mined economic result by an operating man because 
of poor maintenance is not a reason to deny him his 
bonus; in fact its payment serves as a penalty on the 
management for failure to keep the plant in the best 
possible shape, or unw isely saving on material. 

How far such neglect to take proper care of equip- 
ment sometimes goes may be well illustrated by a case 
of a New Jersey power house. Several years ago, the 
maintenance of the plant was averaging $4,000 per 
month. In the past years this account was reduced by 
almost half, with the result that not only the coal con- 
sumption per kwh. was increased in a dangerous pro- 
portion, but the capacity of dirty, neglected equipment 
was reduced so materially that any overhauling would 
necessitate curtailment of the output. 

Emphasis is laid in this article on the importance of 
careful fitting of materials and equipment for the serv- 
ice : far greater importance must be attached to the men 
whose work consists in keeping the plant in a condition 
that permits the utilization of its ultimate efficiency. A 
successful mastering of the material side of a power 
plant calls for more than first-class mechanics engaged 
in its up-keep — it presupposes a clear comprehension by 
the management of its first function: To base orders 
on facts. 

(To be continued) 
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Handling Bulk Material by Man and 
Machine Power— A Comparison 



By George Frederick 



This article is bated on liritish practice and gives 
comparative costs of handling coal by hand labor and 
by machinery. Hy hand labor the per ton labor cost 
may range from one-fifth to one-half of an hour's 
wage; by machinery the author gives a handling cost 
per ton as low as 0.04 cent. 

Mr. George Frederick Zimmer was associated for 
fifteen years following iS 1 : with Mr. James Harrison 
Carter, the iccll known pioneer engineer of English 

A MODERN plant for the mechanical handling of 
material, unless of very small capacity, cannot 
help being a commercial success, for we need 
only bear in mind that an expenditure of from £750 to 
£1,000 ($3,652 to $4,870) on machinery is justifiable, if 
cne labor unit can thereby be dispensed with. Yet the 
careful investor would like fuller information in order to 
enable him to calculate beforehand approximately what 
he will save by his capital outlay. Reliable information 
which w ill give us the comparative cost of handling say 
a ton of coal is, however, difficult to obtain, as it depends 
to a great extent on specific conditions, but the following 
brief data will help us to form approximate estimates for 
a variety of propositions. 

So far as hand labor is concerned we find : 

1. An average man, paid at piecework rate, can shovel 
coal out of a railway truck at the rate of five tons per 
hour, either into a hopper forming the receiving terminal 
of a coal handling device, or into any other receptacle, 
provided its upper edge does not reach in height beyond 
the floor level of the railway truck. The actual cost of 
handling one ton of coal in this way would be one-fifth 
of the hourly wage, plus a small allowance for wear and 
tear on tools 

2. If the coal is to be unloaded and wheeled in a bar- 
row a distance of 100 feet, and then stacked by means 
of a gang plank in a heap of an average height of six 
feet, one man can handle 3.4 tons per hour. A coal heap 
of an average height of six feet must be understood as 
the average between o and 12. 

3. In order to reclaim the coal from a heap by shovel 
and barrow, and wheel it to a point 50 to 100 yards away 
—say, 75 yards as an average— and empty the coal there, 
one man can handle two tons per hour, so that the cost 
of one ton thus handled will be equal to half-an-hour's 
wage ; for every IO yards additional distance conveyed, 
one- fortieth of the hourly payment must be added to 
this. 

It is rather difficult to make reliable statements con- 
cerning general comparisons between the hand labor for 
discharging railway trucks, and that performed by me 
chanical means, particularly as these latter appliances 
are generally fixtures, and arc therefore best adapted to 
serve a mechanical handling plant ; a coal truck to be 
discharged by hand can generally be shunted into a posi 
tion nearest the spot where the coal is to be used or 
stacked. 

There are also a great variety of tips driven by either 
hydraulic or electric means ; some raise the trucks to an 
angle of 45 to 50 degrees, at which they completely 
empty; others turn them over laterally, such as the 
M'Mylcr Tip, bv an angle of 135 degrees, which will 
give the side of the truck, when turned over an angle of 



roller milling. In 1807 he started practice as a con- 
sulting engineer, and at the same time began to market 
a reciprocating steam conveyor of his own develop- 
ment. He is an extensive writer on the art of mechan- 
ical handling of materials and is the author of two 
books. "The Mechanical Handling of Material." pub- 
lished in 1905, and "The Mechanical Handling and 
Storing of Material During and After the War,- pub- 
lished in 1917. 

45 degrees. Others again will turn the truck through an 
angle of 180 degrees, also sideways, so that it is exactly 
upside down. It is therefore advisable to obtain an esti- 
mate from the makers after deciding upon the type of 
tip and the number of trucks to be discharged per hour. 

We will take, for example, an electrically driven tip 
for end-door trucks, which raises the truck floor to an 
angle of 45 to 50 degrees. 

Such a tip would cost, approximately . £625 $3,043.75 
Foundations. 150 730.50 
Connections with all necessary wir- 
ings 125 608.75 

Turntable. 250 1,217.50- 



Together £1,150 $5.600. 50 

The capacity of such an installation, if for live trucks 
per hour, will be, annually, about 160,000 tons maxi- 
mum. To work the tip one driver and one laborer are 
necessary. As an additional safeguard against break- 
downs and for the sake of greater economy it would be 
better to employ two tips, and use each only for a ca- 
pacity of 80,000 tons. If two tips are thus employed 
the turntable will not be necessary, as if they are erected 
right and left the end door trucks can be emptied if the 
door is foremost or at the rear. With such an arrange- 
ment these tips need only be at work for about 3 l /i hours 
per day, and the cost of handling, per ton, will be about 
three farthings ( iK cents 1. For current we need not 
reckon more than 0.03 kw. hour. 

The accompanying table shows the economy effected 
by the use of such tips, for different quantities per an- 
num, according to B. Ludwig's observations on such 
plant. 

Cost of Handling Coai in an Electmcai i.y Operated Tip 
Tons per Annum Cost per Ton Capital Cost Only 



8.000, Includins Capital, Cur- 
rent and Latwir 

16,000 
24,000 
32,000 
40,000 



Pence Cents 



Cents 



56.000 



4 

.1 
a 
-' 
2 
2 
2 
2 
2 
2 
1 



3.06 

1 54 

1. 17 
0.94 
0.8 
o.7 



&37 
19 
M3 
1. 19 
1.05 
0.96 
0.90 
0.8S 

72.000 0.80 
80,000 0.77 
88,000 0.75 
06.000 0.73 

Kote.— Pence have been converted to cents on the basis of 
one penny equal to two cents. 

Under pre-war conditions the cost of hand labor for 
unloading railway trucks worked out at about 2j^d ( 5 
cents') per ton, so a tip of the above description would 
be economical for handling annually 13.000 tons and 
upward. 
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When (as in problem 2, page 190) the material, after 
unloading, has to be conveyed to any distance the ma- 
chine proves even more economical than the man in 
problem 1, and this becomes increasingly evident the 
longer the distance and the greater the tonnage per hour. 
For very small installations hand labor may be cheaper, 
or in cases where the material has to be raised as well 
as conveyed. Even if there should be cases in which it 
can be proved that hand labor is cheaper than the ma- 
chine it certainly is not so quick as the work of a con- 
veyor, and the rapid disposal of all bulk goods at termi- 
nal points saves demurrage charges of vessels and 
freight cars, and on that account alone the machine 
would be more economical than manual labor if it could 
be employed at an equal rate of cost. But generally 
speaking mechanical appliances are more economical 
than hand labor, even for small installations. 





Concerning problem 2, the machine which conforms 
best to the flexibility of hand labor is a portable device, 
such as the Mitchell Loader, which is essentially a tele- 
scopic band conveyor mounted with its motor on a car- 
riage running on standard rail tracks. The conveyor 
can be slowed in all directions, being mounted on a turn- 
table, and can be luffed so as to take cargo from the 
cars to the heap, or vice versa. Machines of this kind 
arc made in sizes of 16, 20, 24 and 30 inches wide, from 
20 to 40 feet long, and of capacities from 30 to 100 tons 
per hour. It is manufactured by Messrs. Eraser & 
Chalmers, Ltd., 

A similar machine is shown in the illustration on this 
page; it is however not telescopic but for fixed lengths, 
and is mounted on travelling road wheels and not upon 
rails. 

In cases where the material has to he lifted to a higher 
level mechanical appliances are far more economical 
than hand labor, even in the case of very small capaci- 
ties, and particularly so when the lift is higher than a 
man can throw with a shovel, for hand labor is then 
practically out of the question, for the coal would have 
to be shovelled into baskets, carried on men's shoulders 
up a ladder or gang plank and emptied, an operation 
which can still often be seen when ship's bunkers are 
being coaled One man can, in this way, only handle 
about one ton per hour. In connection with this per- 
formance we must remember that it is in reality the 
actual power capacity of the human handling machine 
if unaided by mechanical appliances. The basket is no 
machine, while the wheelbarrow must be looked upon 
as a primitive labor aiding machine. 

If we take one ton per hour as the handling capacity 
of a man, we find that such simple appliances as a rope, 
pulley-block, and winch will increase his capacity to two 
tons per hour, for with nine men filling the baskets in 
the lighter and emptying them into the bunkers, and 
three men working at the winches— 12 men in all— 24 



tons per hour can be handled. With a mechanically 
equipped collier having a complement of seven men in 
charge, coal can be transferred at the rate of 700 to 800 
tons per hour, or say 100 tons per man. 

With the recently erected loading scheme at Durban, 
one man in charge of a M'Myler Tip can handle 1,000 
tons per hour, and so can the man in sole control of the 
loading machinery. These achievements are too obvi- 
ous to require a comment and we need not haggle as to 
their economy. But there is one more aspect. The man 
in charge of such a handling machine constitutes, so to 
speak, the brains of the machine, his physical man 
power docs not come into consideration, as would that 
of the coal-heaver who handles but one ton, and there- 
fore girls are now frequently employed for such pur- 
poses. Now there is no reason why disabled soldiers 
should not be employed on such work. The writer be- 
lieves that such employment would 
be most suitable for intelligent but 
physically disabled men, who could 
from their comfortable seat in the 
cabin manipulate the levers, brakes, 
and controls of such a conveying 
plant. 

When handling abrasive material 
such as coke, and especially incan- 
descent coke, most handling ma- 
chines will require repairing and re- 
newing to such an extent that a point 
must be reached when hand labor is 
more economical than machine labor, 
and this will be more noticeable in 
the case of continuous conveyors, 
where the gritty dust of the coke dis- 
integrates and the heat distorts the 
On the other hand, with such in- 
ing ( where one or more tons of coke 
arc handled in a large receptacle) the upkeep is infinitely 
less, as such receptacles are not so susceptible to damage, 
having no intricate parts, and moreover the cost of re- 
pair is much smaller in the latter case, and such repairs 
can generally be done by a handy man on the job. 

Flexibility of the Telpher 

The telpher, which is now so often used, may to some 
extent be compared with manual work on account of 
jiossessing the greatest possible flexibility, but when its 
path has once been decided upon it is fixed by its rail 
track, and the man in charge of the telpher performs a 
task analogous to the one with the barrow, only instead 
of having to push the barrow, the barrow— so to speak— 
pushes him, and instead of his barrow holding only a 
hundredweight or two, it will hold a ton or more. In 
addition to this, one man can, with his telpher machine 
travel at the rate of 500 feet per minute, whereas a man 
wheeling a barrow can only travel about 50 feet per 
minute. Telphers are particularly recommended where 
the distance is too great for continuous conveyors. 

A complex handling installation is generally too ex- 
pensive in first cost for undertakings of relatively small 
capacity, while such plant for large capacities costs but 
comparatively little more. Thus, for instance, an instal- 
lation capable of handling 50 tons per hour, with which 
the writer is acquainted, cost £20,000 ($97,400), while 
an almost identical plant for double the capacity, i. e. 
too tons per hour, will cost only £21,000 ($102,270). 

Mechanical handling devices will only become eco- 
nomical when certain quantities have to be handled, and 
with every type of machine there is a point below which 
hand labor must be cheaper, and the more economic a 
machine the lower the capacity for which it becomes 
cconomcial. 

A few actual examples may be of interest. As these 
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examples do not rest on the same basis they cannot be 
tabulated or otherwise presented in a more striking and 
attractive form, but they are certainly both very obvious 
proofs of the economy of machine handling. 

Take the coal handling plant of the City Koad Station 
of the London Electric Light Company. Here the coal 
arrives in barges and was formerly elevated to the boiler 
house floor at a cost of one shilling (24 cents) per ton, 
by manual labor. Now it is delivered into the bunkers 
at an inclusive cost of 3d. (10 cents) per ton, which 
also includes the water supply for driving the hydraulic 
crane which unloads the coal. 

Another example is a coal handling plant for unload- 
ing barges by a cantilevered bucket elevator which de- 
livers on to a drag-link or L'-link conveyor, which is at 
work at the Corporation Electricity Works, Coventry, 
and was erected by Messrs. Ed. Bennis & Co., Ltd., Bol- 
ton. Before the installation of this plant manual labor 
was employed and the coal was raised in baskets by men 
out of the barge, conveyed a distance of about 50 feet 
on a gang plank and thrown into the store. The new 
installation can handle the, coal with a saving of 60 per 
cent, over the former cost. 



Expenditure Chart for Executives 

By F. J. Schlink 

Associate Physicist, Bureau of .Standards 

THE type of chart shown herewith is a mode of 
graphical accounting. While based on simple 
and well-understood principles, it has not, so far 
as is known, been applied in the work of the business 
administrator. Its use relates particularly to the needs 
of the administrative officers and executives, whose 
knowledge of financial conditions should be such as to 
give them control of tendencies and |x>licics in expendi- 
tures. For this purpose, it is not necessary to know the 
exact balance on a given fund to the nearest cent ; what 
is needed is a form of statement which will give very 
approximately the amounts of the individual expendi- 
tures, show them in their relative magnitudes, and indi- 
cate at a glance whether or not the amounts available 
will suffice to earn- the project through the fiscal year 
with a satisfactory margin for contingencies; whether 
the proportion of administrative salaries to expenditures 
directly applied to production is a reasonable one, and 
whether the work to be done has been planned in ad- 
vance as well as the data in hand will permit. No argu- 
ment is needed to show the advantage of graphic meth- 
ods in business management ; that manner of delinea- 
tion is well established nowadays and occupies an im- 
portant place in modern and well ordered industrial 
plants and offices everywhere. 

The chart, as shown, is made up of broken lines. In- 
clined lines represent continuing expenditures, such as 
salaries, insurance and rent, while vertical lines repre- 
sent direct and definite outlays, such as those for fur- 
niture, machines, supplies, printing and the like. Ver- 
tical distances represent expenditures, horizontal dis- 
tances, time. 

For the sake of example, assume a plant having an 
experimental or development department for the main- 
tenance of which the sum of $20,000 is allotcd during 
the fiscal year of 1018. At the beginning of the year 
the total permanent staff of the dc(>artmcnt is such as 
to require an expenditure for salaries of $900 per 
month. In addition there arc fixed charges amounting 
to S100 per month which includes heat, light, power, rent 
and insurance. The total continuing expenditure is 
?i.ooo a month or $12,000 a year. 

This expenditure is indicated by drawing a line from 
the origin at 0 to the $12,000 point on the line AB. This 



will be drawn as a dotted line since the expense has 
not yet been definitely incurred at a fixed rate, being 
subject to change by shifts, promotions and resigna- 
tions in the personnel. 

On January 15, a new testing machine is purchased 
at a cost, including installation and deliver)', of $500. 
This is a single expense and when considered as a charge 
against the appropriation is complete on the date in- 
curred. It will, therefore, be shown as a vertical 
straight line having a length equal to $500 of the ver- 
tical scale, and will be drawn from the point at which 
the first line drawn intersects the date line January 
15. From the upper extremity of this vertical line we 
draw in the new continuing expenditure line, dotted 
and parallel to the first such line drawn, since the con- 
tinuing expenditure is at the same rate. 

On February 18, a new man is added to the force. 
His salary being $2,000 per annum, our continuing ex- 
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penditures rise to the rate of $14,000 per annum. The 
continuing expenditure line is, therefore, broken at 
l ebruary 18. changing its slope so as to lie parallel to a 
line drawn from 0 to the $14,000 point on AB. 

Every purchase or construction expenditure which 
becomes a charge only after delivery of the machine 
or completion of the work, has the effect of displacing 
the graph, upwards, while every variation in the con- 
tinuing expenditure has the effect of changing the slope 
of the graph. If the last continuing expenditure line 
drawn is prolonged until it intersects the line AB of 
the graph, the amount of the appropriation which will 
have been expended at the end of the fiscal year, if the 
continuing expenditures maintain their existing rate, can 
be read off at once on the line AB, assuming that no 
further purchases are made. The executive using the 
chart may. therefore, tell at a glance by visually pro- 
longing the last inclined line drawn, whether or not 
the current rate of expenditure is a safe one. If the 
last line prolonged cuts the line AB above the limit of 
the appropriation, it is in effect a danger signal, and a 
warning that excuses must be diminished. Failing 
this, provision must be made somehow for increasing 
the allotment for the year, 

Such a chart has the great advantage over the or- 
dinary fiducial accounts that it shows not merely ex- 
isting conditions but also the results which will ensue 
if those conditions are maintained. Furthermore, the 
relationship between the various kinds of expenditures 
is shown with a fullness and compactness which a plu- 
rality of written accounting statements cannot afford. 
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Organizing to Produce Shell Forgings 

Factors That Must Receive Attention, and Plans and Methods That 

Have Already Proved Successful 

By F. 4. 



Only a few firms in the United Stales have made a 
success of producing shell forgings, an important item 
in munition manufacture. This article takes up a 
number of points that must be carefully considered in 
forging shells, including handling device for bar stock, 
conveying machinery and elevators for the billets and 
forging, manufacturing processes, inspection, upkeep 
of machinery, standardization of tools and maintenance 
of labor. The counsel is given "to make haste slowly." 

TE present military success of the Allies is largely 
due to their superiority in artillery and munitions, 
and as the United States comes to take a more 
active part in the war it will be necessary for more and 
more of our manufacturers to take up the manufacture 
of shells, which must be produced in almost unthinkable 
quantities. In the case of most shells forgings are nec- 
essary ; but only a few firms have had experience in this 
work, and fewer still have worked out the process to 
a point where their methods even approach the best 
practice. Those firms which thoroughly understand the 
business have attained success only after much costly 
experimenting and a close attention to every detail. This 
article does not aim to cover all phases of shell-forging 
manufacture but only points out some of the important 
features of organization necessary to success. 

One of the very necessary parts of the organization 
is the inspection department, which, if properly man-' 
aged, will be found to be increasingly important and 
useful. The inspectors must keep constantly in touch 
with the quality of the product and make inspection as 
rapidly as the forgings are completed and to be of the 
utmost usefulness the inspector must be armed with 
sufficient authority to make the necessary changes at 
the presses when the quality of the product falls off. 
The central feature of the inspection must be to follow 
production so closely as to render impossible the making 
of more than a few defective forgings before the trouble 
is discovered. 

Thorough Need of Inspection 

The attainment of this ideal requires that a consid- 
erable percentage of the forgings be given a thorough 
and complete inspection ; this number should be at least 
15 to 20 per cent. Small size forgings can be cooled 
in water and then tested, but the larger sizes must be 
inspected hot. For this work suitable gages must be 
devised which will not be quickly ruined by the heat 
and they must be so set as to allow for the contraction 
which will take place when cooling has occurred. The 
most common defect found in shell forging practice is 
eccentricity. It is against this fault that the forging 
inspector must constantly guard. To gage accurately 
for this feature some form of eccentricity gage must be 
provided. This should be of such a design that the 
forging can be rotated, since such a motion will closely 
reproduce the turning operation which will afterward 
take place. The manner in which the forging is held in 
the gage is important and should be similar to that 
employed in turning. 

The centering of the closed end of the forging is also 
an important operation, and care should be taken that 
the gaging for eccentricity be based upon the same 
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principles employed in this oration, as well as all 
others which have any relation to turning. In these 
finishing operations the forging is usually held on an 
expanding, mandrel which grips it on the inside near 
both the closed and open ends. The eccentricity gage 
should give as close a reproduction of this method as 
possible. Tested in this manner the turning operation 
on the shell will come true with the inside, inspection 
will be dependable and the machine-shop rejections for 
forging defects will be reduced to a minimum. 

Such a system of inspection should not be started un- 
less the management is willing to give it complete back- 
ing, for the machinery will be shut down more often 
than before for the replacement and adjustment of tools, 
and there will be great opposition before all concerned 
are convinced of the merit of such rigid inspection. 
However, if the system is sternly enforced its merits 
will rapidly become apparent to all, for the percentage 
of rejections will decrease and exact knowledge of 
what is being done will replace the former lack of in- 
formation. The writer has seen the percentage of re- 
jections reduced by this system of inspection from over 
twenty to less than four per cent, in a very short time. 
The cost of operating such a system is very small and 
is justified many times over. 

The necessity for highly standardized operations in 
the machine-shop requires that the forgings be uniform 
in size and quality if economical operation is to he se- 
cured. Therefore, very small variations become of 
importance. The forging inspection department must 
keep in touch with occurrences in the machine-shop and 
adjust the inspection accordingly, with the view of con- 
stantly reducing the loss. The inspectors should also 
see that the rejected forgings arc segregated according 
to their heat numbers and cause of rejection, and ar- 
range for their disposition as rapidlv as'possihle. Such 
an inspection department will relieve the shop foreman 
of much work, leaving him free to devote his time and 
thought to the problems of tooling and production or- 
ganization. 

Handling Material 
The handling of material commences with the steel 
in the form of bars. These must first be unloaded from 
the cars and stacked where thev will be readilv avail- 
able for use as needed. A crane equipped with' a mag- 
net is undoubtedly the most efficient and satisfactorv 
way to handle this steel ; and at least a crane should be 
used even if the magnet is not available, for manual 
labor on this job is exceedingly slow and unsatisfac- 
tory from every viewpoint. Furthermore, if a magnet 
is not available the bars must be piled in such a way 
as to allow the lifting chains to be placed readilv around 
the material, this adds to the cost of handling.' Second, 
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the bars must be moved lf> the cutting off device. For 
this a crane will be found to be the most economical, 
particularly if equipped with a magnet. After the bars 
are cut into billets it is usually best to stack the pieces 
in boxes, or similar receptacles, to facilitate their hand- 
ling which can best be by crane. I*ur 
the best result* il .-ill be necessary to 
keep a considerable quantity of bil- 
lets in stock. This can easily be done 
by stacking the boxes in an isolated 
portion (if the shop. 

As rapidly as needed the billets can 
be brought up to the furnace for heat- 
ing and forging. Alter forging, and 
while still hot, the forgings should l>c 
stacked in Imjxcs, thoroughly covered 
with ashes and kept in this condition 
until cool. In case a greater degree 
of softening is required it will be nec- 
essary to carry out a regular anneal- 
ing operation. For this process some 
form of continuous furnace is most 
desirable. After annealing it will be 
necessary to induce slow cooling by 
packing in boxes with ashes or other 
similar material. During cooling the boxes should be 
stored in an isolated portion of the shop and near to a 
place where they can he conveniently separated from the 
ashes after cooling, To separate the ashes and forgings 
the contents of the boxes should Ik* (lumped upon screens 
which will effectually separate the forgings after which 
they are ready for presentation for inspection. This is 
such a dusty operation that it will be desirable to keep it 
separated as far as |>ossible from all other work. 

But a little handling will he required for the com- 
pany's own inspection since the inspectors examine the 
forgings immediately after they leave the presses, It 
the purchaser has inspectors at the shop much handling 
will be necessary in connection with their inspection and 
a determination of the most economical method will be 
necessary if proper costs are to l>e attained. The solu- 
tion of these problems can well command the l>est talent 
available, After inspection, including segregation into 
different classes, storing and loading give opportunity (<> 
economize. Here is one of the big problems. With- 
out Systematic methods of handling, production cannot 
go forward properly, 

t'o.NVKYORS AXO Kl.KVATORs 

The large quantities of forgings to be shipped and 
loaded necessitate well designed and thought out ap- 
paratus such as conveyors, hoists, etc.. as well as the 
management of the labor. Gravity conveyors are con- 
venient and efficient for placing in the cars since they 
can l>e set at the projier grade to bring up the forgings 
as fast as they can he handled by the men in the car. 
The methods of getting the forgings to the conveyor 
will vary with the conditions such as the relative eleva- 
tions of the car and shop floors. Some forms of ele- 
vators arc adapted for this particular situation. In 
any case something better than manual labor must be 
employed if congestion and high costs are to be avoided. 

Shipping and loading records must l« carefully 
thought out and planned if a true and comprehensive 
knowledge is to he available at all times Accurate 
records must be kept of the quantities accepted for ship- 
ment as well as those shipped and. often it will be neces- 
sary to further subdivide by heat numbers. If this 
subdivision must lie made it will he necessary to exer- 
cise care to prevent their becoming mixed. The records 
should be checked daily with those kept by the pur- 
chasers' representatives anil any disagreement adjusted 



and corrected at once, be/ore the facts are forgotten. 
The care and maintenance of these records should be en- 
trusted only to responsible parties who can, and will, 
appreciate their importance and exercise suitable dili- 
gence in their compilation. 
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Processes for Cutting Bh.i.p.ts 
In many instances it will be necessary to purchase 
equipment for making the bars up into billets and the 
choice will not only depend upon the rate at which the 
apparatus can operate, but also upon many other mat- 
ters. Shearing is undoubtedly the most rapid method 
when the steel is of the prtqier quality, hut often it is 
not shearable and the larger sizes of bars are beyond 
the capacity of most, if not all. shears. The nicking- 
and-hreaking method is practical for all sizes and qual- 
ities of steel used for shells, and in view of the usual 
ruling calling for the inspection of the billets for pipes 
and other defects this process will undoubtedly become 
standard since it is rapid and furnishes an excellent 
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surface for inspection. < >n the smaller sizes a sharp 
nick about one-quarter-inch deep is sufficient. The bil- 
lets can then be broken off with a blow from a heavy 
sledge. Sawing is much .slower than either of the meth- 
ods just mentioned and. in view of the ins|H.Ttion re- 
quirement, is not likely to be feasible in most instances. 

In most plants hydraulic presses are used in manufac- 
turing forgings, but large motor-driven bulldozers are 
also successfully employed on this work and are pro- 
ducing excellent forgings. For making forgings larger 
than five-inch (he bulldozers probably/ would not be 
a success, but in the smaller sizes they well deserve 
careful attention from anyone equipping a plant. The 
bulldozer being horizontal offers the advantage of easy 
handling of the forgings between the different opera- 
tions since the men can stand upright and do not have 
to hold the work at arms' length. They can always 
stand in an easy position, W hile at work thev stand 
above the die space. The illustrations of the bulldozers 
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w ith the tools in place show how this works out. The one 
of the 1600-ton hydraulic press i on page 197) shows a 
machine not designed primarily for shell- forging work, 
but successfully adapted to it. The choice between bull- 
dozers and hydraulic presses will depend upon many 
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local conditions as well as price, deliveries, etc. 

Maintenance tie Machinery 

The inainlenaiice of the machinery is an important 
item. It will he necessary to provide spare equipmen) 
to permit repairs to he made without interfering with 
production, and s|>aie jcirts must he kept in slock ready 
tor instant use. The machinery should lie systematically 
overhauled and not allowed to run so long as it will 
hold together, since the systematic policy will result in 
minimum repair hills and more continuous service. The 
machinery must he kept in adjustment at all times, 
aside from that which it receives during the general 
overha uling. 

The nature of the press tools will de|>end upon the 
manner of performing the necessary Derations and 
their number, the nature of the equipment that will he 
used, etc. For example: Si nut- (inns use one operation 
and some two or even more, while some firms use 
hydraulic presses and others bulldozers. After the prin- 
ciples have been decided upon ihere will remain the 
working out of the details of design, class, kind and 
quality of material. None of these should he of a 
temporary nature since the service U severe, manufac- 
turing costs high and replacement!; expensive in both 
money, time and production. All these features will, 
of course, require determination by experiment as well 
as by study. During the course of the work accurate 
records should be kept of the |ierfonuance and changes 
made in order to place the choice of materials and de- 
sign upon a definite basis. < hie important feature 
often overlooked, is the method of aligning the tools 
in the press. This, if well solved, will save much time 
and attendant delay in production, as well as resulting 
in a reduction of the costs. Another feature in the 
design requiring close attention is the matter of manu- 
facturing the tools. These should be as simple as pos- 
sible to bring low tool costs and rapid manufacture. 

M AIN IKN \.\CK OK L.MUlK 

The human element is the most important single 
factor in the operation of any plant, and since condi- 
tions in a forge shop arc naturalV less pleasant than 



those prevailing in many other shops die management 
must give special thought and attention to the physical 
surroundings if a high-grade working force is to be 
obtained and the labor turnover kept at the minimum. 
The shop must he kept as clean and orderly as ]>ossible 
— such conditions make for high- 
grade workmanship and contented 
employees. To this end all material 
in process must he neatly piled, all 
refuse placed in receptacles provided 
for that purpose and regularly re- 
moved, machinery must be systemati- 
cally cleaned and all passageways kept 
unobstructed. 

Leakage of water from presses is 
not entirely preventable, but in most 
instances can be greatly reduced if a 
serious attempt is made. Spilling and 
scattering of oil should be given close 
attention for the sake of economy as 
well as cleanliness. Smoke is a major 
cause of the tilth found so often in 
forge shops as to lie almost considered 
a necessity although, as a matter of 
fact, it indicates nothing more than 
uneconomical and incomplete combus- 
tion. A careful study of this situation 
will result in the working out of meth- 
ods that will mean greater fuel economy and more de- 
sirable working conditions. Smoke cannot be entirely 
eliminated where coal is the fuel, or even oil. On this 
account properly arranged hoods should I* over the 
furnaces and these will effectively remove much of what 
remains. Frequent window cleaning will cut lighting 
hills and improve the surroundnings. In warm weather 
something should lie done to alleviate the high temper- 
ature conditions usually prevailing. The hoods already 
mentioned will be a step in this direction and shields 
can be set up to protect the men from the direct heat 
of the furnaces. 

Suitable wash rooms equipped with hot and cold wa- 
ter and shower baths should Ik- provided so that the 
men can clean up. and not he compelled to eat their 
lunches and go home just as they come from work. 
I-orker rooms will, of course, lie necessary and it is 
well to provide a clean and well lighted room where 
the men can eat ami rest during the noonings. The 
central thought is to remove the objectionable features 
so often connected witli forge-shop work and to mitigate 
as far as possible any that cannot lie removed. Such 
improvements are not philanthropy or extravagance but 
true economy because they promote efficiency. 

S T WlivKlilZllh Mf.TIIoOS AMI TOOLS 

The large scale on which shell forgings are finished 
demands highly standardized methods and processes 
and workmanship to very close limits. Thus the tools 
must lie finished w ith greater care and to much closer 
dimensions and limits than is necessary in forge shop 
practice. Such matters as the alignment of the press 
and tools must receive careful attention, and the hand- 
ling of the forging* from first to last must lie carried 
out in a new and unaccustomed manner if success is 
to be attained. Ideas as to what constitutes excessive 
scale must Ik- reconstructed, when working to such 
close dimensions only a very slight scaling is permiss- 
able. To this end unusual care must be exercised to 
prevent scaling in the furnace and before the billet is 
worked any scale present must be carefully removed. 
The inspection already mentioned must be thorough and 
frequent and will keep the shop on the right track. 
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Some forgings will be produced that will not be ac- 
ceptable as first class since to finish them would re- 
quire deviation from standard methods. These can, 
however, be used with but little sacrifice of profit if 
proper salvaging methods arc put in force. This work 
can be handled in two different ways, both being effec- 
tive, the choice depending upon the condition of the 
forgings and the facilities available. Some can be most 
economically saved by reworking in the presses with an 
upsetting and redrawing operation or even, at times, by 
redrawing alone. In other cases a special machining 
method must be used. This sometimes consists of a 
turning operation or the forging being roughed to a 
much smaller size than is practicable on a large scale, 
while in other instances resort must be made to a spe- 
cial centering on account of eccentricity. 

Whether the forging manufacturer should equip to 
do the special machining himself usually depends upon 
the terms he can make with the finishing shop. The 
finishing shop being necessarily equipped for such work 
a favorable arrangement can usually be made which will 
consist of an allowance for necessary extra work. In 
some instances it will doubtless be best for the forge 
shop to equip to handle such work for it will doubtless 
save some forgings that the finishing shop would not 
care to handle even under such an agreement. In this 
case the forging manufacturer will carry the work to the 
point where finishing can be completed by the stand- 
ard operations. The finishing shop will then make an 
allowance for the operations completed. Since nearly 
all of this work will consist of turning and boring, very 
little machinery will be required to perform the work 
in an economical manner, but it should be borne in mind 
that on account of greater experience the finishing shop 
can often perform this work economically and, may not, 
on this account, be willing to allow enough to cover the 
cost incurred by the forge shop. Success in reclaiming 
forgings is dependent upon the knowledge of finishing 
and the ingenuity of those in immediate charge. The 
question will, of course, arise continually as to whether 
a particular forging is worth saving, but after some 
experience is gained this can become a matter of definite 
knowledge and record and the proper decision will not 
be hard to reach. Salvage work should keep pace with 
production to keep all matters up-to-date, and to make 
possible definite knowledge of the financial status of 
the order at all times. The fact that a forging has been 
saved is not necessarily proof that the transaction is a 
financial success, for the methods employed may cost 
more than the value of the forging. Accurate cost 
records must be kept and a degree of care and atten- 
tion given equal to that devoted to production. 

Disposal ok Scrap 

In all shops there will be some forgings that are 
absolute rejections and cannot he saved by any method. 
For these the proper course is to consider them as scrap 
at once, and sell them as such at the best possible price 
crediting the order with whatever they will bring. After 
a short experience such forgings can be easily deter- 
mined and then the only reason for holding them is to 
secure a better price for the material. 

At the finishing shop there will he rejections for 
various causes and some will be attributed to defective 
forgings, The wisdom of prompt decision and action 
was never truer than in this case, for justice cannot 
be done to all parties unless a settlement is made while 
the facts arc available. On many orders handled in 
this country during the last few years this has not 
been done and there are many who can testify to the 



impossibility of making any equitable adjustment after 
a considerable period of time has elapsed. This matter 
should be cared for at least every week, for then all 
necessary facts can be secured and a proper adjustment 
made. The adjustment will consist of assumption of 
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responsibility hy the forge shop for forgings not up 
to (he accepted standard, and by the finishing shop of 
all spoiled during machining. Often forgings have 
been machined to a point where it is demonstrated that 
they cannot be finished by standard methods. In this 
case it will Ikt profitable tor the forge shop to pay the 
additional cost of finishing rather than accept absolute 
loss. Careful cost records must be kept if a wise 
decision is to be made and financial loss avoided. 

Make 11 \ste Su'Wi.y 

The desire for production at the commencement of 
an order for the purpose of making a showing must 
not be allowed to outrun judgment, or the manufacturer 
will soon find himself with much spoiled material on 
hand, considerable money spent on useless tools, besides 
labor losses. Mistakes will be made and it is impossible 
to go slowly enough to avoid them entirely, but here, 
as elsewhere, good judgment must be exercised. If the 
shop is without experience in such work progress will 
be slow at first, even if experienced men arc brought in. 
Many methods anil tools will he found satisfactory for 
producing small quantities of forgings but unable tn 
stand the test of large production. Materials and grades 
of materials must be tried out before acceptance and 
extensive use, for daily wear and tear will be found 
to deteriorate everything in a most surprising manner. 
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Production must be started it) a small way at first and 
as experience is gained and men trained it can be in- 
creased. One of the most difficult things is to secure 
men and train them. On this account every reasonable 
effort should be made to retain them once they are 




|600 TON RVMAQUC F-KFSS SUITABUr. FOS LARGE SIZE SHELL 

Nmhim 

Cnurtriy of Williams White It Co.. Moline. III. 



trained. After a few men are trained they can be dis- 
tributed and help in the process of building up the 
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working force. Any extensive operations with green 
men must certainly result in failure. 

It has already been indicated that a carefully de- 



signed and operated cost system must be built up if 
the value of any of the methods or appliances is to be 
determined with certainty. Not only must such rec- 
ords be kept but they must be strictly up-to-date at all 
times, for if allowed to go far behind actual events 
they are of but little use, and will probably not be 
worth the expense incident to their maintenance. A 
concise statement of the financial standing of the order 
should be made up at least monthly. This cannot be 
done unless all adjustments and classifications both 
within and without the shop are kept up-to-date at all 
times. Only by the use of such a record can the present 
be accurately appraised and future policy definitely- 
planned. 

The purpose of this article has been not to outline 
the proper method of managing any particular shop, 
but rather to point out some of the items that must 
receive careful attention if success is to be attained, and 
to indicate how such problems have been successfully 
solved in different shops. The handling of a large order 
for forgings requires an entirely different point of view 
than that called for in ordinary forging work, on ac- 
count of the degree of specialization required. So in- 
spection, maintenance, welfare and many other factors 
must receive the same degree of attention, thought and 
planning ordinarily accorded only to production and 
tooling to achieve success in the long run. 

Propaganda in Industrial Relations 

By L. L. Warren 

General Manager. Business Dept.. Sherman Service 

TODAY, as never before, appears the real need for 
organization. The world is learning the need 
of it; the United States knows it must first at- 
tain a right organization or efficiency will be sadly lack- 
ing. It is organization that must come first — planning, 
cooperation, standardization, effort, everything rests 
upon organization. 

Mr. C- E. Knoeppel has, to my mind, properly in- 
terpreted the word when he says in the January issue : 
"Organisation is the proper relationship of human be- 
ings." He pleads with industrial executives to study, 
to think of these vital laws of association, and any man, 
who is connected with industry so that he knows any- 
thing of the facts concerning labor, can scarcely keep 
from yelling himself hoarse in trying to make men 
think NOW. 

When organization is mentioned it is usual for the 
mind to turn quickly to unionization as it relates t<> 
labor. But the real meaning is far different. It first 
tests upon individualism. As we can point to every- 
thing artificial as coming from the results of physical 
effort, it is right to think that the laborer and his work 
are the causes of a thought brought into realisation 
:md vitally concerned in the analysis. Without labor 
we cannot have industrial organization, and it is only 
upon the human element in labor that I desire to 
dwell. 

Ask any executive as to the individual production of 
his workers today in comparison to a year or two ago, 
and you will he surprised at his answer. I am being 
told almost daily that the decrease amounts to 50 per 
cent, in many instances and 25 per cent, in many more. 
Surely efficiency has not gone backward during this 
period; surely organization has not diminished to this 
degree. Nevertheless, the fact is there just the same. 
Some Things Upside Business 

Executives have been pitting their wits against com- 
petitors, mind against mind, for so long that they have 
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forgotten there is something besides commercial busi- 
ness in life something besides gain, something besides 
power and financial strength. They have thought of 
labor as a necessary evil, a thing to be dealt with and 
considered only so much as necessary, lint "human 
hem's is human licin's" whether they sit behind the 
mahogany or work with a shovel. The sooner we real- 
ize this the better. The only difference is one of knowl- 
edge made up of ex|>eriencc, ability, thought. Trench 
life has proven this to be true; a month there, and all 
men are equal. 

Labor wants a square deal; employers want a square 
deal. Kach really desires the other to have a square 
deal. Hut neither knows what a square deal is, and. 
furthermore, in many instances they do not try even 
half-heartedly to determine. Individual inefficiency is 
the result. Strife is easily started, agitation results in 
demands which arc impossible for employers to meet. 
Strikes result, and whether they win or lose, the work- 
era think discord through unionization the only remedy. 

Wages Not Based on Living Costs 

My performing a certain amount of work every day 
a worker naturally expects the same amount of food, 
shelter and clothing every day ; but the necessaries of 
life are not, or have not l>een, based on wages. As a 
result the cost of living increases taster than wages. 
Increases in the wage scale are seldom granted with- 
out demands. Strikes seem to be the only weapon. 
;.nd so labor is convinced that agitation is profitable. 
No matter how much the individual production of a 
worker increases, his income docs not meet the in- 
creased cost of living. How in the world can he lie 
sati-ticd? Surely no executive would allow his business 
to run at a loss for very long without a radical change. 
Why should a worker be differently minded? 

Individual production cannot lie efficient unless the 
worker is contented, unless he is earning enough to 
"get by.*' My first step in employing a representative 
is to know what his cost of living amounts to each 
month. If I cannot pay him enough salary to make 
ends meet, I know that he will not l>c able to give me 
the best that is in him, If I can grant him that amount 
to begin with, I know that it is "dollars to doughnuts" 
that he will work constructively, actively, because he 
will be looking toward an advanced income where he 
can enjoy a few more of the better things of life and 
lay aside something for a rainy day. Welfare depart- 
ments are sup|M>sed to do this very thing but many 
time- they work backward. They act on investigative 
data, but do not know the workers' thoughts. 

Vol- Mi-i Know Workkrs' Tiioii;hts 

Vou must know the thoughts of workers if you are 
to treat them right. You must know their desires, their 
home environment, their relaxations— everything about 
them. Then, and only then can they !>c taught to know 
that you want to give them a square deal. It is through 
education that you can standardize their living — it is 
only through practical demonstration that you can prove 
them wrong in the belief that strikes pay, and th'U you 
are not a dishonest employer. The question naturally 
arises, "Am I expected to grant every wish of em- 
ployees?" Absolutely no, they don't expect you to do 
so. human nature is not constructed in that manner. 

Your workers are no different from yourself. You 
like your job and they like theirs. Investigation has 
proven that more than 90 per cent, of workers are 
loyal. If they become a party to strife it is owing to 
mob-spirit. About five per cent, of employees are semi- 
loyal because of the fact that they have advanced in 



mentality beyond their present responsibility, something 
is wrong but they do not know what it is. The balance 
are from three-quarters to wholly disloyal. 

Strikes and I hisses 

The usual methods which have been adopted by em- 
ployment departments have been for the quick dis- 
charge of the disloyal ones. As a result of such an 
action there have probably lieen thousands of strikes 
which caused millions of dollars of loss. The reason 
these individuals are leaders is because of their being 
of greater mentality in comparison to their associates, 
therefore, they arc close friends as a rule, and when 
discharged have a following that is surprising. 

These disloyal workers can be taught, can be given 
better places or found places where their desires ior 
more money can be gratified if they will devote their 
mind to production and not to strife. All they want 
is money and they can Ik- taught that they must work 
to earn it. All their disloval utterances can be success- 
full} refuted if proper means are used. Every word 
they have with the contented employees simply pulls 
down the individual production of everyone. The same 
effect oppositely directed will cause an opposite result. 
Mut it has not been done, demands have been formed, 
made and strikes caused which have cost millions, 
w ithout one single word s|K>ken to offset the arguments. 

Workers have been told what has been gained thiough 
strikes, but have you told them — mind you. I mean 
told them- what the losses have amounted to? Do shoe 
workers as individuals know actually how much four 
months of idleness upon the part of 15,000 workers, 
with no benefits, cost those workers in Lynn last 
Spring? Do shoe workers know that more than S4,- 
000,000 went beyond recall ? Why? The real reason. I 
believe, was a tight between two unions more than any- 
thing ebe. Do all the street car workers know how 
much the real loss was in the street railway strike in 
Xcw York in 1 •> 1 *> ? Do coal miners know what the 
anthracite coal strike of some years ago really cost 
miners as individuals? Mr. Stevens has told of the 
Inst days from labor disturbance in the shipyard since 
April. Do workers individually know ? 

Aiti.v a Knowledge op the Mink 

Now it is individualism that must be considered — 
and what i- the answer. To my mind, and I am sure 
there are others likeminded. it is psychology — nothing 
more nor less than a classified knowledge of the human 
mind, of the mind of every worker. 

The easiest way for me to make myself plain is to 
use our Hunnish enemy as an illustration. We have 
seen and are seeing what terrible havoc can be brought 
about through psychological effort in binding a people 
together, in building up individual production, in dis- 
rupting the morale of outside nations and in forcing 
a people to believe that right is wrong and wrong is 
right. We arc seeing our ammunition plants blown up, 
our factories fired, and continuous attempts to spread 
throughout our nation a propaganda that is the opposite 
of good ; all this through forcing a wrong thought, a 
barbarous idea, and as a result of psychological effort, 
promoting through a knowledge of the human mind the 
dirtiest, filthiest activities there have ever been seen. 

Every worker today can be made to know his duty 
to his country, to himself and home by psychologically 
planned propaganda. It is the only way to bring him 
to full consciousness of facts, and as he responds to 
suggestion through contact, employers must reward his 
increased effort, must see that enough money is paid 
him to buy enough food, clothing and shelter. 
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The Economy of Centralized Trucking 

How One Plant Saved $50,000 a Year Through Organizing 
Its Factory Trucking Forces 
By J. M. Van Harlingen 



Factory trucking should be considered as a pro- 
ductive function to be controlled and supervised as 
carefully as any other, instead of being looked ufon as 
an unavoidable source of exfense to be slurred ovei 
as easily as possible, The centralizing of the trucking 
in the [•lain of the Fisk Kubhcr Company, Sprint/field, 
Mass,, under one deportment, including the operation 
of the freight elevators, has brought three major re- 
sults: (tili-ation of equipment to maximum capacity: 
reduction of the trucking force by some 60 to 75 men 
resulting in a direct labor saving of $50,000 per year; 
Standardisation of equipment to facilitate the handling 

ONI", plant is today Raving at the rate of $50,000 a 
year through a centralized trucking department. 
For three months before this department started 
operations, the conditions were Studied and the field 
mapped out. The work was taken oxer gradually, ami 
trucking in each department assumed only alter ojx-ra- 
tions in preceding departments had heen completely or- 
ganized. See Figure 1. 

The trucking force in thirty dc|wrtments consisted 
of about 175 men, most of whom were hand truckers 
operating every variety of equipment, each department 
foreman controlling his own group. In addition to 
these men there was the nucleus of a trucking depart- 
ment consisting of five electric industrial trucks op- 
erated by the maintenance department as a part of their 
general plant service. These trucks were used wher- 
ever unusually heavy moving was to be done, and oc- 
casionally their services were charged against the de- 
partment for which the work was handled, but by far 
the greater amount of expense incurred was absorbed 
as overhead by the maintenance department. 

Operation of the Ki.evatoks 

The first observation which was made on plant truck- 
ing was centered altout the delays. These were con- 
stant and appeared to be a natural consequence of the 
layout of the plant. Many were caused by elevators and 
it was apparent that little or no attempt was being made 
to regulate elevator operation or the traffic handled by 
them. Several studies (Figure 2) were made giving 
the traffic by trips and the actual time consumed. From 
these studies it ap|>eared that any interdepartmental 
transportation system must depend for its success 
largely upon the cooperation of elevator service, and 
that it would therefore be wiser to have the o|ieratinn 
of elevators as well as interdepartmental trucking con- 
trolled by the trucking department. This was done, and 
in practice our conclusion proved to be correct. 

At the start the principal difficulty was with equip- 
ment. Five electric trucks were immediately taken 
over, three of which were of the elevating platform type 
and the other two of the stationary platform variety 
commonly known as the baggage type. It was obvious 
that there were enough hand trucks around the plant 
to more than care for the movement of interdepart- 
mental work, therefore equipment was taken over from 
each of the departments as well as men used on the 



of work and reduce maintenance costs, on additional 
saving of $5,000 per year. 

Mr. J. M. Van Harlingen, after being graduated from 
the Sheffield School, served four years as apprentice 
engineer and assistant supervisor of the Publie Sen-ice 
Railway Company; later u-as manager of the Trans- 
portation Department of the International Motor Com- 
pany for two years; then assistant to superintendent of 
the XfW England II estinghouse Company one year. 
.It present he is special assistant to the works manager 
of the Fisk Kubhcr Company. Springfield. Massachu- 
setts, dealing with problems of factory organisation 
and industrial economies. 

interdepartmental trucking This plan was put into 
Operation and was extremely successful. It was not 
realized at first to what extent the electric trucks could 
be used in connection with the large elevating plat- 
form, and we were immediately faced with the dif- 
ficulty of .securing enough of these platforms to carry 
out the schedule properly. The change from hand 
tracks with small loads to electric trucks with loads 
from five to seven times as large stretched the capacity 
of the small numlter of platforms to their utmost, and 
the work was hampered and the acquirement of more 
work delayed by the lack of platform equipment. 

Platforms fok Work 

It was found that there was not in the plant a prop- 
erly constructed platform that would withstand rough 
usage and heavy loads. Several types of platform had 
been used with the electric trucks, but each had proven 
costly to maintain. These original types cost about 
$7 each. 

A platform was finally found, shown in Figure 3, 
which has proved sturdy and as light as is compatable 
with strength. It measures 4x5 feet, stands 12 inches 
from the floor in the clear and weighs a little more 
than 200 |K>unds. The fir>-t experimental platform of 
this type was subjected to very rough handling and as 
a final test it was thrown sideways on its legs from a 
four-foot platform to a cement drive: on the fifth throw 
one bolt pulled through the planking on top. Washers 
were then put under each bolt head, and as it now stands 
this platform will withstand very hard usage and will 
give good service. There is a corrugated steel plat- 
form made for heavy toads but it weighs more and, if 
damaged, would be hard to repair. 

There was some question as to the proper use for 
the large platforms : it was found in all cases that for 
purposes other than permanent storage goods should 
remain piled on platforms until finally distributed or 
Stocked, and that it is cheaper to provide platforms than 
to pay for the two handlings necessary for each trans- 
fer. It is not generally practical to use platforms lor 
storage purposes. Following this plan the required 
number of platforms were assigned to each department 
or route, and these are used, except in case of great 
emergency, in that one service exclusively. 

Hand trucking, which was <p per cent, of all truck- 
ing under the old order, was done in a few departments 
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by elevating hand trucks carrying small light loads, 
while other departments used cither the traditional two- 
wheeled freight truck or special types of wheels. No 
attempt had been made to standardize and, through the 
system of borrowing which exists in most plants, trucks 
originally designed for a definite purpose were found 
tar from their own department and utilized for odd 
jobs for which they were generally unsuitable. It was 
obvious that these trucks could not be taken out of 
service unless they were replaced by something else. 
Tii do this properly it was necessary to have some 
knowledge of what forms of truck were uniformally 
adaptable to a number of departments. A careful sur- 
vey was made, thirty distinct types were listed and a 
brief description with outline drawings of each type 
made up for reference. See Figures 4 and 5. 

During the first five months of its operation the de- 
partment was occupied in "delivering the goods" and 
keeping the departments convinced that its service was 
adequate. After the first three or four departments' 
work had been done successfully the trucking depart- 
ment was solicited by others to take over their trucking. 

In brief the resul'ts obtained by the trucking depart- 
ment are as follows: 

1. Use of equipment to its maximum capacity. 

2. Reduction of between Oo and 75 men in the force 

necessary to do the work, resulting in a direct 
saving in this item alone of $50,000 per annum. 

3. Standardized equipment to reduce maintenance 

costs and facilitate ease of handling work. This 
item will be resjxmsible for a saving of approx- 
imately $5,000 during the coming year. 

In surveying the work of the first three 
months it was found that elevators had 
been regulated so that pleasure riding by 
employees was eliminated. A conductor 
had been placed on the large, important 
elevators and waiting time was almost 
entirely done away with. Before taking 
over the operation of elevators it was not 
unusual to find a wait of 15 minutes for 
ten or more men through the delays in 
service, and a de>ire on the part of the 
men themselves to kill time. It was found 
that operation of the two-gate type of 
elevator could be speeded up by arranging 
standard exits and entrances. Under the 
former plan of operation constant delays 
and confusion resulted through the efforts 
of truckers to enter and leave from the 
same side of the elevators. 



that in a large plant the operating departments arrange 
their production as scheduled, but it is frequently not 
considered so necessary to deliver raw materials and 
supplies on a regular routine. It may. however, be the 
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means of considerable saving in trucking expense if 
this is done. 

As a result of the first few months' operation the 

sav ing in both time and men began to be apparent. The 
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Planning and Scheduling 

On the interdepartmental trucking it 
was found that the economic movement of 
goods necessitated a plan of operation and 
a scheduling of the needs in each depart- 
ment served, for without planning or 
scheduling trucking work had been done 
on a one-way load basis. With the co- 
oj>eration of the departments served the 
number of empty trips had been reduced 
so that few trips are now made without 
a load. Trucks are assigned to certain 
routes and operate on a schedule depend- 
ent upon the needs of the departments 
served. Scheduling is, of course, a mat- 
ter of policy with the production departments and we 
were fortunate in gaining this cooperation through 
friendly understanding. It is generally essential 




FIG. 2. STC1>V OF A IIAV'S OPERATION OF ONE ELEVATOR 



Thi» fi»e» the timr of rath trip anil delay* at earli ftmir, traffic between different rWi». 
both up and down, nature ami mirrtl>er of load* carried, and number of employee* carried 

following are among the more striking examples. 
Concrete Results 
A finished product had to be trucked in box trucks 



Digitized by Google 



March, 1918 



ECONOMY OF CENTRALIZED TRUCKING 



from one building to another over an inclined bridge. 
These box trucks had a capacity of 700 pounds and 
eight or nine trips a day were made with them. Five 
men were necessary to negotiate the bridge with this 




TIC. i. TWO TYPES OF HEAVY DUTY PLATFORMS 
t.*-«-.! by Urge luui<t elevating and electric truck*. The one on the rifht 
i» the newer type and considered the best yel developed 

truck and they accompanied it through the entire route. 
Each trip took from half an hour to an hour and a 
quarter, an average of perhaps three-quarters of an 
hour. With the electric truck a box of 1,000 pounds 
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4. ONE OF A SERIES OF CHART* FOR CLASSIFICATION OF THF 

35 TYrES of trucks in use 



capacity is used. One man places this truck on an 
elevator which takes it to the location where the elec- 
tric truck picks it up. By this arrangement four of 
the men formerly used in this work arc eliminated at 
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A FEW OF THE 35 TVFUS OF TRUCKS IN USE WHEN 
TRUCKING DEPARTMENT BEGAN OPERATIONS 



a net saving of about $3,000 per annum, after deduct- 
ing electric truck charges. This saving has been made 
in the face of a 20 per cent, increase in the production 
Of the department. 



Boxes and containers brought from stores were for- 
merly trucked on small hand trucks as needed, each trip 
requiring an hour or more. Generally four trips were 
made each day. One electric truck with platforms 
now makes two trips a day and keeps this department 
supplied with boxes 24 hours ahead of its requirements. 

Components, formerly trucked by three men with 
small trucks from one department to another over a 
short distance, are now moved on large elevating hand 
trucks by one man. 

In one department where 35 truckers were employed, 
all have been dispensed with in favor of two hand 
truckers and an electric truck devoted exclusively to 
this service. 

These examples show in a concrete way what has 
been accomplished. There has also resulted from the 
close scrutiny of trucking expense a rather remarkable 
readjustment of labor in departments not yet affected 
by the operations of the trucking department. The 
reduction in trucking expense in these departments has 
been due to a feeling that reductions in the force had 
best be made by the department itself rather than by 
any outside agency. This condition would not have 
been brought about but for the establishment of and 
results obtained by the trucking department. 

It is essential that in establishing a centralized truck- 
ing force some means be adopted for recording the 
work done and the cost of doing it. 

In this case it was not feasible to establish a record 
of tonnage and it was therefore decided to have the 
performance reported on a time-and-trip basis. Later 
the length of trips were found to vary to such an extent 
that the trip record was discontinued and the trucks 
assigned to zones with a record kept of their time in 
motion. A chart of this record. Figure 7, showing 
ihe percentage of total day, in actual motion by months, 
is illustrative of the change that may be brought about 
by supervision. The average of the three elevating 
type industrial trucks during November was 75 per cent, 
while the two platform trucks average 45 per cent, 
during the same period. This comparative result is 
natural because of the time required to load and unload 
platform trucks while they stand idle. 
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fig. 6. style of trucking order used 

Allotinc the Expense 

The first question as to such service is, how should it 
be paid for and by whom ordered? This was settled 
by issuing the following jorder : 

Routine Trucking. A department requiring routine truck- 
ing will fill out an order for each type of trucking or for each 
commodity to be trucked during a period of one week or less. 

Single Loads. Single loads or single batches of equipment, 
materials or finished products will be moved on special order 
which will specify the amount of work to be done. AH charges 
against a department will be based on these orders and such 
charges will be made on an hourly talis. The rate will be 
dependent on the actual labor cost and overhead for the use 
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of electric trucks or hand trucks. Charges will I* based on 
the amount of time actually Used from the time the truck 
arrives at the department until the goods have been delivered 
at their destination. 

i*w 



The trucking department assumes no responsibility for load- 
ing platforms or trailers, except where trucking order calls 
lor such service, and delays occasioned by waiting for loads 
will be charged against the detariment causing them. 




Hi;. 7. ( HART* SHOWING lll.MI.IS OBTAINED UV CI.OSF. SUPERVISION OF mi I KIM; OPERATIONS 
Vath truck na* cqun>|ml wiih * rtvOTOMl derier t» sciow "lime in muiiun" ami "iillr lime" 



Making Out Order*. Trucking numltcrs will be numbered 
serially and will I* made out in duplicate. The department 
foreman will sign these requisitions or delegate some one to 
do mi for him. 

No orders will be accepted without a signed requisition. In 
the case of emergency, telephone orders will be tilled, and the 
requisition sent to the foreman for signature at the time the 
trucking is done. The foreman will give to the truckman 
both copies of the order, retaining as a check the stub from 
the original copy. 

The trucking department will retain the original copy until 
the work is completed, and will then return it to the foreman 



This order form, Kigure 6. was issued first weekly 
for routing work, hut as the exjwnse distribution was 
made on a monthly basis it was found to be better 
to make orders on the same basis which was finally 
done. Orders other than routine are handled by the 
same form, but each special order must be issued on 
this form and the cost charged against the order num- 
ber. In order that the general manager's office may 
he kept in constant touch with the work, reports are 
made each day giving the amount of equipment work* 




Fir., H. five MEM mQUTMS roR 
THIS LOAD I SIM. THE 
RAM TRUCK 

giving him the amount of lime charged against this order. The 
duplicate, which will be printed on heavier paper, will tic re- 
tained in the trucking department where all the time charged 
against this order will he entered. 

Oil Department. At the end of the week all trucking 
orders giving the total amount of time and the charge rate 
entered on them will lie sent to the cost department as a basis 
for charging each department with the work which has been 
done for it. 



FIG O. COMBINATION HAND I RUCK TRAIIXR 
ANli ELEVATING PLATFORM IKItNC, THE 
SAME WORK 

ing, the number of men employed, the breakdowns both 
on trucks and elevators. These reports with the excep- 
tion of the breakdown report arc made in duplicate, 
one remaining in the trucking office and the original 
sent to the general manager. The breakdown report 
showing mechanical defects and length of interrup- 
tions to service go to the chief engineer in charge of 
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maintenance and equipment as well as the general man- 
agcr so as to enable both (o be fully informed. 

RKPAIRIXC TKICKINC, Eqcipmkxt 

Kof the purpose of more accurate record it was de- 




TtC, In, HOW IIO IM. I hi. THICK SAVKS LABOR 
Thr>r men with »m»ll ham! elcvalin* itutkt) ms »hown hi B »rrr hauling 
Uivm- >lrum« before the new, large e-quiiwnerit A was introduce!. Now otic 
man .I.*-* the work of three ami electric truck* help where Uiad must be 
vnriinl nme .|i«lance 



cided to establish a card record for each piece of equip- 
ment in the entire planl whether used by the trucking 
or any other department. The trucking department i> 
now responsible for the mechanical condition of all 
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trucking equipment and it seemed advisable to estab- 
lish some record for each piece of equipment. The 
advisability of making costly repairs on old equipment 
that has outlived its estimated life may. and should be, 
determined through a record of this sort. That little 
or no thought has l>een given to the matter of repairs 
was evident from the large number of hand trucks con- 
stantly in the repair shop. Many of these had prac- 
tically to be rebuilt before being put liack into service. 
The most casual examination showed that little care 



had been exercised in their upkeep, and many had been 
allowed to reach a state of dilapidation beyond repair. 
This was a case for further centralization and the 
trucking department finally took over the responsibility 
tor the mechanical condition of the trucks. An in- 
spector was put in charge of this work and given a small 
enclosure for storing and cleaning purposes. 

A large number of trucks with small wheels were 
being operated carrying heavy loads and it was de- 
cided that standard wheels should be adopted and all 
odd sizes eliminated. It was obvious that the wheels 
used were too small and that lin y were breaking floors, 
door sills and incidentally themselves under heavy 
loads. As it was obvious that larger wheels were tie 
sir able it was decided to establish a minimum of six 
inches for the smallest diameter of wheels to be used, 
and that wherever possible the size of wheels should be 
confined to six and eight inches for castors and ten and 
twelve inches for stationary wheels. The 12-ineh 
wheels are to be universally equipped with either roller 
l>carings or pin bearings, and the castors are to be fin- 
ished both as to the bore of the hub and the pin. 

Too much stress cannot be laid upon the subject of 
a definite mechanical supervision over trucking equip- 
ment. It was found that the hand truck, which under 
normal loads and proper maintenance will require one 
or two men to operate, may easily become defective to 
such an extent that one or more extra men will be re- 
quired; This matter of mechanical repair and upkeep 
applies also to floor conditions. 

Figures 8 to 1 1, inclusive, show a few features of the 
equipment In each case the caption of the illustration 

is descriptive. 

The successful operation of this department shows 
that trucking may and should lie considered as a pro- 
ductive division of the factory organization, instead of 
an overhead expense, and that it can be controlled and 
supervised with as good results as any other department 
in a plant. 



Work of the U. S. Forest Service 

*T*1IK following extracts from the annual rcjiort of 
the Chief Forester contains the following impor- 
tant information and throws a great deal of light ii|K3ii 
the activities of this branch of the government: 

"In the work relating to forest utilization and forest 
products, the resources of the service have been cm- 
ployed tt> the limit of their capacity since the war began 
in rendering assistance to the War and Navy Depart- 
ments, the Emergency Meet Corporation, various com- 
mittees of the Council of National Defense, and manu- 
facturers of war orders. The peace-time program has 
been largely discontinued. The force and the work 
have been centered in Washington and Madison. Rvery 
effort has been made In bring available knowledge to 
the attention of the organizations which have need for 
it and to assist in anticipating their problems," 

Tests ok Wimiii 

Approximately 10,000 additional tests of mechanical 
properties of various species of wood were made during 
the year, which brings the total number of tests of the 
character up to about 130,000. 

Prior to the beginning of the war tests on methods of 
kiln-drying lumber were continued as in the past. A 
process was perfected under which hemlock shiplap can 
be dried to shipping condition with practically no loss 
of grade in 40 to 48 hours. Satisfactory results were 
ilso obtained with Douglas fir and white fir. 
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Cooperative Shop Gardening 

How the Whitcomb-Blaisdell Machine Tool Company Organized 
A Farm Project for Its Employees 



By Chas. E. Hildreth 

The I'axtou Potato Syndicate, organised by Mr. 
llildretli's firm for the benefit of its employees, sold 
shares at $5 caeh and returned to eaeh share-holder 
four bushels of potatoes. This tangible result was in 
addition to the developing of a splendid spirit of coop- 
eration among all who had anything to do with the 
profttt. 

Mr. Charles R. llildrelh, after receiving his educa- 
tion at Amherst and in business became a partner of 
P. Blaisdell 6- Company in iflgu, In 189s, he became 



J ti i •-President and then Treasurer of the H'hitcomb 
& Blaisdell Machine Tool Company, and since 1915. he 
has been President and (Jeneral Manager of that firm. 
He is a Director of the H'orcester Electric Company. 
Trustee of the H'orcester Fke Cents Savings Bank, 
and a member of the corporation of the H'orcester 
Mechanics Sat-ings Bank, fie has alxioys been active 
in the counsels and affairs of the Xational Machine 
Tool Builders' Association, and for a number of years 
has been the Association's General Manager. 



WITH the first indications of a shortage of food, 
the Whitcomb-Blaisdell Machine Tool Com- 
jiany, Worcester, Mass., organized what was 
known as the Paxton Potato Syndicate. This took its 
name from the town of Paxton, six miles from Wor- 
cester, in which was a farm owned by 
Mr. William A. Blaisdell who had 
been for a number of years a stock- 
holder in the above company. Mr. 
Blaisdell agreed to lease 20 acres of 
his farm and take charge of the plant- 
ing, growing and harvesting for the 
syndicate. 

Six hundred shares were authorized 
by the Whitcomb-Blaisdell Company 
and 400 shares sold to the employees 
in both the machine and foundry de- 
partments at S5 per share, and all 
the issued stock was taken up. 

The stockholders then chose from 
among their number a committee of 
control, consisting of three from the 
machine shop and three from the 
foundry department. This committee, 
working with the president and treas- 
urer of the company, directed and 
managed the syndicate. First, the 20 
acres were thoroughly inspected by a 
representative of the State Agricul- 
tural Department, who advised on the 
soil and methods of cultivation. His 
advice was followed strictly. Much 
of the land was rank with witch-gras>. 
Fertilizer was procured and put on, 
alMiut one ton to each acre. About 
15 acres were seeded to potatoes; two 
and one-half acres to beans; two- 
thirds of an acre to carrots; three- 
fourths of an acre to onions ; one- 
eighth of an acre to turnips. There 
was produced a yield of about 2000 
bushels of ])Otatoes ; 30 bushels of 
beans ; 33 bushels of onions : 270 bush- 
els of carrots: 70 bushel* of turnips. 

All the above crops were plained on 
the witch-grass land except the car- 
rots, onions and about two acres of 
|H)tatoes. These two acres yielded a 
bushels to the acre. 

This coming year measures have heen taken to elimi- 
nate all the witch-grass and the 15 acres should then 



show a yield of at least 3000 bushels. An interesting 
feature of the witch-grass problem was the interest 
created in the farm among the men by taking them up 
in trucks after working hours and giving them the task 
of curbing the nuisance. The first night a load of 25 






FARMING FY MACHINE SlIUP AND FOUNDRY EMPLOYERS M.1B VVOKCES TER. MASS. 

trifle over 200 went from the foundry and the next night an equal 
number from the machine shop. When the foundry 
went next there were so many who wanted to go that 
it took two trucks and later three. The machinists 
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never took so kindly to the work as did the moulders, 
but this was only natural as the character of the work 
was much easier for the latter and sore muscles and 
lame backs not so numerous. The moulders made regu- 
lar picnics of it, got up songs, yells, etc., and later 
acquired the habit of Sunday picnics at the farm; all 
of which created not only a lively interest in the pro- 
ject but a splendid spirit among the men. When the 
crops were harvested each shareholder received four 
bushels apiece per share which at the cost of $5 gave 
them their potatoes at $1.25 per bushel, which was un- 
der the market price at any time this season. This was 



the agreement made by the company whether they made 
on the project or not. To help make up the deficiency 
the men agreed to sell the remaining potatoes and other 
vegetables, giving their own number the first oppor- 
tunity. 

Now, although this will not entirely reimburse the 
company for the money invested, the management feels 
that the investment was worth more than the money 
and proposes to run the farm again tins summer. With 
all the farming implements now purchased and the 
witch-grass problem out of the way, everyone looks 
forward to much better results in the coming year. 



Shop Gardening as a War Measure 

How Factory Employees Can Help Increase the Food Supply 

By Luther D. 

Last summer there was a two-fold incentive to culti- 
vate gardens; The nations food supply needed to be 
increased, and the high cost of Ik ing was thinning the 
householder's focketbook. The problem tw to in- 
crease the production of food without curtailing indus- 
trial labor or drawing upon regular farm actii'ities. 
The Brown &■ Sharpe Manufacturing Company fos- 
tered gardening among its employees with the satis- 
factory results outlined in this article. 

Mr. Luther D. Burlinxame. Industrial Superintcnd- 

1N the spring of 1917, when a plan of cooperation was 
presented to the employees of the Drown & Sharpe 
Manufacturing Company, Providence, R. I., the 
company offering to secure, fertilize and plow land for 
gardens if the men would provide the seed and cultivate 
them, the response was such as to leave no doubt of 
the willingness, in fact eagerness, of the men to do their 
part. The number desiring to cultivate gardens exceeded 
by several times the original estimates made by those 
who were sponsors for the plan, so that additional tracts 
of land. Iteyond what had first been planned for had to 
be secured'to supply even a small garden for each ap- 
plicant. 

The land secured for these gardens was located in 
three different sections of the city of Providence, but in 
centers where many of the workmen lived. Some of the 
land wa< leased. In other cases its use was donated by 
public-spirited citizens or corporations (with hearts). 
The Retail Merchants' Division of the Providence 
Chamber of Commerce, as well as the Providence Rec 
rcation Board, delegated by the city to aid in this work, 
gave active assistance. 

Over 500 gardens covering 30 acres of land were 
successfully cultivated under the supervision of the 
BrOWfl & Sharpe Company. It is the purpose of this - 
article to describe the methods by which the organiza- 
tion was perfected and the work carried on, hoping that 
the experience may prove an incentive to others to carry 
out similar projects during the coming season, and also 
serve as a guide to those that do so. 

That such a movement can be well worth while is 
shown by the fact that the crops from these gardens 
returned produce to a value of approximate)- $10,000, 
and added to the fowl supply about 4000 bushels of 
potatoes, 254 bushels nf beans.' 223 bushels of tomatoes. 
SjS tons of turnips, over 2 tons of carrots. 3 tons of 
cabbage, nearly a ton of parsnips besides beets, squash, 
corn, celery, etc.. in large quantities. The great variety- 
raised was indicated by a remark of the clerk working 
on the job of tabulating the returns from the garden at 



ent of the lirown & Sharpe zvorks, sened a drafting 
room and machine-shop apprenticeship u-ith that firm 
and for twenty-six years was its chief draftsman. He 
is an acthe member of the A. V. .U. /:.. chairman of 
its sub-committee on limits and tolerances of screw 
threads, and chairman of its committee on standards 
and measurements. He is a past president of the Prov- 
idence lingineering Society and a frequent contributor 
to the technical press, including Industrial Manage- 
ment ; also a contributor to technical societies. 

the close of the season. After a hard day's work he 
said that he felt as if he had been having "boiled dinner" 
all day. 

It will be noted that the crops raised were largely 
staples that the men could store in their cellars for win- 
ter use, and they are proving of material help to many 
a family during the present winter. 

The carrying out of this enterprise also encouraged 
the cultivation of home gardens by employees and their 
friends so that the total results attained were very grati- 
fying and far exceeded the figures given. 

G anden Campaign Opkneo 

The campaign was opened by the posting of a notice, 
Figure 1, on the shop bulletin boards. Cards, Figure 2, 
were furnished to the clerks in each department on 
which the men could make application for gardens. 
The plot number was left blank on these cards until 
after the drawing by lot for location. In order that 
the men might secure gardens as near as possible to 
their place of residence, the plots were divided into sev- 
eral groups, and the gardens were assigned to those liv- 
ing in each neighborhood by drawing lots. After the 
drawing the number of the garden was filled in on the 
card, the required requisitions for fertilizer, and the 
seed that had been ordered, went through the supply de- 
partment. What had been ordered was charged against 
the workman's account. He could then secure his sup- 
plies from headquarters at the garden. The supplies 
purchased in this way were obtained at wholesale prices, 
the men being charged only enough above cost to pay 
for the handling and accounting. A blue card. Figure 
3. was made out for each gardener, with his name, ad- 
dress and plot number. This showed where he had heen 
assigned, and became his official card to show that he or 
any member of his family carrying it had a right on his 
garden. This was one of the means used of protecting 
the garden against depreciations, as these cards were 
requested to be shown whenever required, that it might 
be known that the worker was not a trespasser. 
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After the returns had been made showing which men 
desired to cultivate gardens, they were called together at 
a noontime mass meeting and general instructions and 
information given as to the method of conducting the 
work. A Gardening Club was organized with elected 
officers representing, so far as possible, different de- 
partments of the shop and different plots of land to l« 
cultivated. While the general administration of the 
project was in the hands of the shop Industrial Depart- 
ment, the Gardening Club was consulted and asked to 
pass on many matters which had to do with the satis- 
factory carrying on of the work, thus giving t he men 
something to say as to what should be done. 

Need of Startini; Early 

With the shortage of labor and difficulty in securing 
seed, fertilizer, manure, etc.. in the spring of 1917, it 
required heroic measures to get the garden project 
under way within a reasonable time. As .1 substitute 
for manure, which could not be secured in the quantities 
needed, although several carloads w ere obtained by ship- 
ment from Boston, street sweepings were utilized. This 

material combined with sheep manure and commercial 
fertilizer gave excellent results. 

Much of the plow ing had tti be done with inexperi- 
enced help although a power tractor was obtained for a 
part of the job. The ground was staked with stakes 2 x 
2xl8 inches long into plots, each containing from 2QOO 
to 2.500 square feet. The numbers of the plots were 
stenciled on all four sides of the stakes, and as they were 

set diagonally at the corners of the 

plots, the number of each plot showed " 
at every corner. These stakes have 
been left in the ground for use during 
the coming season, so that those desir- 
ing to retain the same garden they 
had last year can do so and start work 
as early as they wish in the spring. 
This makes it necessary for each man 
to dig over the ground for his garden 
instead of having it plowed ; not a hard 
task tor a small garden as the ground, 
thanks to last year's cultivation, will 
thereby be in mellow condition. 

Administration 01 THE GARDENS 
A young man, a practical farmer 
who had had training in an agricul- 
tural college, was employed as super- 
intendent of the gardens, to have gen- 
eral su|K'rvision and to give in- 
structions to those who had not previously had gar- 
dening experience. A Satuday afternoon meeting was 
arranged just before the gardens were ready for plant 
ing. at which Professor S. f. Damon of the Rhode 
Island Agricultural College gave a talk and demonstra- 
tion on the cutting and planting of "seed" potatoes. 

The large attendance and great interest shown at this 
meeting proved that the hearts of the men were in the 
project; in fact this was in evidence all throughout the 
undertaking to the end of the season, 

Tool. SlII-DS VNI) SllKt.TKRS 

At the largest garden center a tool shed about t6 x 
,V> feet in size was erected where running water was 
available and a man placed in charge, so that tools could 
be given out on check. This building served as a shelter 
in case of storm, and for storing extra fertilizer and 
other material. 

At one of the smaller gardens a tool shed was also 
provided. The group of 25 men cultivating this garden 



garden later on, when the potatoes were in bloom. 

The plan was carried out of having the main tool 
shed open from daylight in the morning until shortlv 
before working hours each week day, again at noontime, 
from six o'clock in the afternoon until dark at night ; 



A CriANCt TO 5CHVL YOJR COUNTRY AND rOJR FAM, l r 

BY HEIPIN6 TO MEET THE 

Se rious Shortage in the: fooo Supply 

Cultivate aSakoen this summ fb 

The brown i> Skarpe Mrs. Co., will cooperate 

BY FuRNl&mN& LANO. PLOWING,, AUO FERTILIZER FREE roR "nC'rE 
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FOR LOCATIONS Or LAND SEE MAP HEREWITH 

ir ENOUGH apply rnoM other Sections of the City, an Zrron-r 
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Expert instructions mil bc given FBee 
Make Applications throws,* your Clerk to the 
Industrial DtrwmtHT 

*""«.•■' B«o««»a«»«Tt.nr*.Co 



Fin. 1. MiTH-e postfii ox bllletin iioakus 

also on Saturday afternoons and to some extent on Sun- 
days. A charge of 50 cents was made for those who 
desired to hire tools and a large supply of ordinarv 
garden implements and wheelbarrows was secured, so 
that men need not have the expense of purchasing a full 
- was convenient for those coming from 



set. This ab 




ri.;. j. r.ui on w hich application for ...vkuen was maik. thk MQVItircoX 
► nil tools, fertilizer and sff,i> was entomb on back 

a distance, as all could obtain the tools on check and 
leave them when through their work without having to 
carry them back and forth, an especial advantage for 
those who used the street cars. 
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FIG. 3. OFFICIAL "lll l F. CAXD" XOriFYINC. OF 
LOCATION OF C.VRIIKN . PROOF OF V R1CIIT TO BE 
ON THF. r.VRHF.N l.or VVHRN CIIAIXFM.Fn 



had a celebration and flag-raising. Figure 4 shows this In many cases gardens became family affairs, and all 
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the members of the family look part, either in the work 
or in supervision. Figure 5 illustrates this feature. 

As the season advanced a spirit of good fellowship, 
and the forming of new acquaintances among those who 
found themselves cultivating neighboring gardens, was 




FIG, 4, SATI'RIIVV AFTERNOON AT ONE r»K TIIK QASMUlSi 
POTATOES IN BLOSSOM 



• me of the features which added to the value of the gar- 
den project. It was sometimes found that a laborer 
working side liy side with a foreman could, from the 
gardeners" standpoint, turn the tables, become instructor 
and set the pace. W hen illness prevented some man 
from working and there were no members of his family 




riC. 5. SARMWf OFT* N IIIKiMI FA VII. Y AFFAIRS 



to help out, shopmates often volunteered and cared for 
his garden or even harvested his rrops for him. 
Insiki i HON ,\XO Insprctiov 

To insure the success of the gardens even when culti 
\ated by inexperienced gardeners, careful instructions 
were given, not ont> b* ibe superintendent in charge but 
by notices sent to each gardener — (see l'"ig. 6), < )ften 
gardens cultivated by men having had e\]>eriencc ad- 
joined those where the worker* were amateurs. In such 
eases the best of good will was shown in giving and 
taking adv ice and instruction. 

Inspections of the gardens were regularly made by 
the superintendent, anil a hook record kept with an 
entry for each garden. This showed the condition at 
the time of each inspection. Whencv cr a garden showed 
signs of being neglected a notice was sent to the work- 
man. N'ot only was he stimulated into bringing his 



garden into good condition again, but the knowledge 

of the fact that such inspections were being made 

spurred many to even greater effort so as to keep 

their gardens in a condition above criticism. 

Dtl'KKli.VTION.S 

Many of the men took the gardening so seriously 
that questions, sometimes of a petty nature, were 
constantly coming up for consideration and at times 
small troubles were magnified. ( hi the whole, how- 
ever, the best of spirit was shown, even when there 
were losses from theft or from straying cattle. 

Every effort was made to prevent depredations, 
guards being employed part of the time, and the coop- 
eration of the police department and other officials also 
secured. In spite of all efforts there was some thieving, 
hut it amounted in a surprisingly small percentage of the 
total value of the crops raised. This did not make it am 
easier, however, for the person losing Ins crops, ]»er- 
haps several hushels of potatoes, or some tine squashes 
in which he was taking special pride. 

Among the steps taken to avoid such losses was the 
creating through the public press of a sentiment em- 
phasizing the special meanness of thieving from work- 
men who, from patriotic motives, went to the extra la- 
bor of raising produce under difficulties, in addition to 
doing their day's work in the shop. ,\ mutual insur- 
ance plan against thieving was considered but was not 
put into effect hecausc of the difficulty of proving losses. 

Overcoming Tpwhab 

Men came for advice regarding all sorts of troubles, 
watching with "eagle eye'* over the condition of their 
gardens and bringing in samples of various kinds of 
bugs and diseased plants for advice. Lice among other 
pests attacked (he |>otatocs for a time. The flourishing 
condition of the gardens as a whole, however, gave con- 
tinned satisfaction to those having the success of the 
project at heart. This flourishing condition was illus- 
trated by one man who came for advice very much wor- 
ried because his cabbages were growing so fast that they 
cracked and he wanted to know "how to stop them 
from growing so fast." 

Through a misunderstanding in the assignments two 
men were located on the same lot and each had fer- 
tilized and planted it to his own liking without knowing 
of the work of the other. A satisfactory adjustment 
was made by giving these men additional land hut the 
double-planted garden develo|>ed interesting results in 
mixed crops. Had there l>een available the wizardry of 
a I'urbank, there might have been produced some new 
and wonderful crosses in the vegetable line. As it was 
it produced crops of high value — for one reason be- 
cause of its double fertilizing. 

The fact that practically all of the gardens were well 
fertilized had much to do with their success, as com- 
pared w ith the amateur garden usually encountered. 

I'kizk Contests 

As the season progressed a friendly rivalry between 
ihe different plats as well as between individual gar- 
dens was encouraged. 

Eighteen prizes were offered by the company for the 
best crops as to size and quality. An exhibit (see Fig- 
ure 71 was held, and more than one hundred entries 
were made for the prizes: among these were 4.' pecks 
of A 1 potatoes. First, second and third prizes were 
awarded for the best pecks of potatoes, the largest pro- 
duced, the best beans, best dozen of parsnips, carrots 
and turnips, and for the largest of each of these latter 
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by weight. The prizes were offered for staple crops 
only, it will be noted. 

Prizes were also offered by the Retail Merchants' 
Division of the Providence Chamber of Commerce for 
family and individual gardens in the community, and 



weeds and was so wet that it could not be plowed. It 
was divided into small plots, however, and the men 
were offered an opportunity to go in and "gmb it out." 
A number took advantage of this, trenching between 
the plots so that the water would flow off, and turning 




at**" 



i ,M 



I* - * 




FIG. 6. SAMPLES OF NOTICES THAT WLRE til SPLAYED GIVING INTKUCTIONS AN1> AUV1CE TO AMATEUI GARDENERS 



the Brown and Sharpc gardens came in for a liberal 
number of the awards in the classes in which they com- 
peted. A careful record of the produce of each garden, 
and its value, was kept, and tabulated for use in this 
latter competition. Refer to Figure 8. 

Just at Christmas time the awards were made, $216 
in prizes coming to the company's gardeners. This sum 
included club prizes for each of the seven sections into 
which the Hardens had been divided, one of these sec- 
tions securing first prize. By vote of the officers, the 
club prizes, amounting to $130 were donated to the 
American Red Cross. A first prize was also received 
by a member of the Brown & Sharpe Gardening Club for 
the best individual garden. Accompanying each money 
prize was a certificate, shown in Figure 9, page 209, 
which the recipients always prize highly. 

Reclaiming Waste Land 

The workman who won first prize not only had a suc- 
cessful garden where he raised potatoes and beans, but 
in addition he cultivialed a garden in some reclaimed 
swamp land that the company had secured on account 
of the shortage of other land to meet the gardening 
needs. The latter plot yielded an exceptionally good 
crop of carrots, parsnips, etc. ; the two gardens together 
produced crops valued at $68.80. The use of this 
swamp land was an experiment and was interesting as 
showing large return> from what had previously been 
considered land absolutely worthless for garden pur- 
poses, and land which had never been previously culti- 
ated. It was grown up to a solid mat of grass and 



over the sod so that it was buried beneath the soil. 
Lime was used liberally on this land and it yielded 
excellent crops without manuring. It is hoped that 
even better results may be obtained from it during the 
coming season, because of its now having been worked 
into a friable condition, and because it will be available 
to use much earlier in the season than last vear. The 




FIG. 7. r.AM>FN EXHIBIT HELD IN A SHED AT THE FACTORY 
AT THE CLOSE OF THE SEASON, IN CUM PETITION 
FOR PRIZES 

draining already done will help to dry it out earlier. 
The crops may then he matured and harvested without 
danger of an early frost which last year wrought serious 
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havoc in this particular garden, because of its swampy 
location and late planting that was necessary. 

Extremes Meet As Prizewinners 

The second prize was taken by an amateur gardener, 
who, without previous experience, but with enthusiasm 
and industry coupled with a willingness and ability to 
learn, secured a crop valued at $47.60. 

The opposite extreme was shown by another prize 
winner, who was an experienced gardener and secured 



the solution drying on the leaves leaving the poison to 
do its work. 

The largest crop of potatoes in a single garden (20 
bushels ) was raised on a lot which the gardener en- 
larged by digging up land which had been a dump be- 
yond the plowing. The secret, however, of this large 
\ield was that in addition to fertilizing well he buried 
all the sod beneath the drills where the potatoes were 
planted, giving the extra value of the rotting sod as 
food for the growing plants. 
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FIC. 8. DETAILED RECORD OF Y I ELD AND VALUE OF PROD1XE OF EACH GAKIIFN UN WHICH AWARDS OF PRIZES WERE BASED 



an exceptionally good crop even though putting the 
least work of any into his garden, because he knew just 
when to do the work and how to make it effective. He 
prepared the ground and cut and planted the "seed" 
potatoes during one Saturday afternoon, and at the end 
of the season, harvested bushels of potatoes in a 

like time. He chose very hot days to hoc so that the 
weeds would be killed by the sun's heat, and the ground 
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Flf.. 9. AWARDS IN THE PATRIOTIC FOOD PROIH < INt; CONTEST 
IN PROVIDENCE 

kept in condition with fewer hoeing* than required by 
those who hoed on rainy or damp days. He chose his 
days for spraying so that it was done in dry weather, 



The largest yield of |iotatoes per acre of any of the 
gardens was 17 bushels ( mostly No. 1 grade ) on a gar- 
den of 2,000 square feet. This is at the rate of about 
358 bushels to the acre. 

A gratifying feature was the large yield after prac- 
tical fanners, and others ready to give advice, had 
spoken diseouragingly as to the fertility of some sec- 
tions of the land and predicted that crops could not be 
raised on it especially by amateurs. At the beginning 
of the season an analysis of the soil of the more im- 
portant tracts had been made by the C ounty Agent of 
the Farm I.urcau, and advice had been given the men 
as to what crops could best be produced on the differ- 
ent tracts, also as to where and to what extent lime was 
needed on the land. So far as the men followed the 
advice based on this information they were usually suc- 
cessful. Some, however, tried to raise peas, green corn 
and other summer crops on land not suitable, and the 
results were almost uniformly disappointing. This 
shows the importance of knowing beforehand what are 
the conditions and conforming to them. 

Precautions tor Factory Gardens 

W hen the Itrown & Sharpe garden project was first 
considered, it was urge:! that it should either not be 
undertaken at all or else be none into in a comprehen- 
sive way, and not with the idea of "playing at" garden- 
ing as is so often done by amateurs. It is believed that 
unless an industrial organization is willing t<> undertake 
such a project seriously, provide the necessary person- 
nel anil funds, ami enter into it in a way to insure plans 
l>eing carried out. unsatisfactory results will follow. 
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Labor Factors in Our Shipping Program 

How to Procure and Maintain Shipyard Workers and Hasten 
the Building of Our Emergency Fleet 
By Roy Willmarth Kelly 



A force of 250,000 men is to be enrolled to build our 
emergency fleet, of which jome 1,500 vessels are under 
construction in 132 shipyards. The real obstacle to 
manning these yards is the excessive labor tur no v e r . 
In a few cases a sufficient number of men have been 
secured, employment and service departments hare been 
established, housing has been looked after and methods 
of training set up. All of these points are heipiuiU 
discussed in this article from the background of actual 
results. 

Mr. Kelly has had extensile experience in technical 
and industrial training, including the positions of acl- 

REl'ORTS of two significant shipbuilders' con- 
ferences have been published by the Industrial 
Service Department of the Emergency Fleet 
Corporation, Both of these conferences devoted the 
major part of their attention to four problems: 
I. Scamping, or the practice of taking men from other 
yards ; 2. Locating and distributing the available sup- 
ply of labor; 3. Employment and service departments 
in the ship yards and the preparation of personnel ex- 
ecutives; 4. An industrial training program for work- 
men. 

Tin- results which have lieen attained following the 
r e c 0 m m c n d a - 



We shall build good ships here, 
At a profit if we can. 
At a loss if we must, 
l!ul ahva\ - g I ships, 

Collis I'olter Huntington. 

This inscription is on a stone tablet iti the ship yard at Newport News. 
It is a splendid motto for Liberty shipbuilder*. 



ttons of these two 
conferences arc of 
far reaching im- 
portance, not alone 
to the shipbuilding 
industry, but to all 
employers. They 
are of permanent 
interest to any sat- 
isfactory solution 
of our labor diffi- 
culties and, for 
that reason, the ef- 
forts of the industrial branch of the Emergency Meet 
Corporation to tide over the war crisis in the ship yards 
are of much more than temporary consequence. 

Those who are familiar with the turnover figures 
from the steel mills, building trades, structural steel 
work, and other occupations similar to those found in 
ship yards, will appreciate the extent of the task faced 
by the shipbuilders. Chairman Edwin X. Hurley of 
the Shipping Hoard recently stated before the Senate 
Investigating Committee that a total of 14.7 merchant 
voseU were under construction in 132 different ship 
yards. These yards and the fabricating plants supply- 
ing them are scattered over 25 states, from the Atlantic 
to the Pacific and from the Lakes to the Gulf. On 
January I, 1917, seventy-four of these yards existed 
c-nly in contracts and blueprints. Several are now em- 
ploying from 10,000 to 12,000 men each. When com- 
pleted! the Hog Island yard near Philadelphia will re- 
quire over 35,000 employees. To point out that in the 
nine weeks beginning October 6, 1917. the number of 
men engaged in 109 yards was increased by 45.2 per 
cent, shows at once the magnitude of the recruiting 
program. 



ing principal of the Technical High School, lall 
River. Massachusetts, vice principal f'acific drove High 
School, Monterey County. California, and director of 
vocational guidance in the pre vocational schools of 
Roston. Massachusetts. He is now Director of the 
Hureau of I'oeational Guidance of Harvard University. 
At the request of the Emergency Tieel Corporation, 
this Hureau has recently completed a hook describing 
the leading shipbuilding trades and gh ing an account 
of the experience and general qualifications necessary 
for them zi-ith the object of recruiting a large body of 
workers and giving them all available information. 

Can Enough Men Be Pound to Build 
Our Ships in Time? 
The accomplishments of a few yards where the work- 
ing force has been built up successfully with little or no 
Eederal aid shows that there are plenty of capable 
men available. The Fore River plant of the lJethlehem 
Steel Corporation had 3.700 men on its pay rolls in 
May, 1017. On December 7, 1917, the total had been 
increased to 10,253. This was brought about almost 
wholly by machinery already in force which bad not 
been used by other manufacturers. Among the means 
utilized were cooperation with Federal and State em- 
ployment of- 
fices, the V. M C. 
A., and educational 
institutions, adver- 
tising at the state 
faii>. ; n( j develop- 
ing an c nplovmeiu 
and welfare serv- 
ice and advertising 
it in a perfectly 
legitimate way. 

Mr. Morgan, 
who had charge of 
constructing the 
canonnient at Aver, Massachusetts, and who has had 
experience in building wooden ships, has this to say of 
the supply of carpenters and shipwrights: 

"At the beginning of the war, 1 was deli gated to co\er 
New England and get a line on the men who were willing 
to take up government work. According to the statistics 
of onr general secretary, there are about 35.000 competent 
ship carpenters registered from different parts of the coun- 
try belonging to our union There arc 65.OOO organ- 
ized carpenters in New England." 

It is only fair to suppose that many of the men re- 
ferred to by Mr. Morgan could readily undertake ship- 
>ard work. 

During the month of October, 1917, Federal employ- 
ment bureaus placed 45,000 people in productive in- 
dustries. In November of last year, Mr. C. T. Clayton, 
t hief of the Federal Employment Service, stated that 
146,000 men were then listed who were willing to take 
up employment in different parts of the country. 

With the present extended organization of Federal 
labor reserves and the excellent work being done by 
the National Chamber of Commerce and other organi- 
zations, there seems to be even- reason to suppose that 
it will be possible to locate enough men who arc willing 
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COMBINED APPLICATION BLANK AND EMPLOYEES' RECOKO CAUD 



to do the work of the yards. 
But this does not end the 
crisis. Many of the yards 
are now producing much 
less than their maximum 
output due to lack of labor. 
The situation has been com- 
plicated by cold winter 
weather and the coal short- 
age. It will become more 
acute as the new yards now 
being rushed to completion 
call for their full allotment 
of workmen. 

Labor Turnover: T h r 
Keal Obstacle to Man- 
ning the Ship Yards 

At the Ship Yard Em- 
ployment Managers' Con- 
ference in Washington last 
November, Admiral Capps 
made this significant state- 
ment: "In 64 yards of 
which we have recently had 
accurate data, the turnover 
averaged 235 per cent., and 
probably was 300 per cent, 
at the last report. You can 
well realize what this means 
in the volume of men pass- 
ing through our works in the 
course of a year without 
any adequate return in 
labor." This proportion 
probably holds true in other 
establishments not rc]>orted. 

Although these figures 
represent the turnover dur- 
ing the construction period 
and under bad weather con- 
ditions, there is ample rea- 
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son to believe that large labor fluctuations are still 
going on. 

Accepting the conservative estimate of 500,000 men 
needed in the ship yards, the total number to be hired 



Expressing the term of service from such a table as 
an average does not properly describe employment con- 
ditions. To say that the average term of service is 2.6 
years, balances a few long term employees against a 



every year if this turnover persists will far exceed the large numlier who have been in the organization only 
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DIAGRAM SHOWING WORK DONE IN l>EVE If >H Nr. PERSONNEL MANAGEMENT 



number that can lie spared even temporarily from other 
necessary occupations. 

Some light is thrown on this situation by Table I. 

The figures there given were compiled from a yard 
where conditions were exceptionally good. They repre- 
sent a turnover much less than could be expected to 
obtain after the yard had trebled in si/e. It is important 
to note that the bulk of the men whose term of service 
'.s less than one year are in the very large departments 
of the steel mill and outside hull construction. Several 
of the shops make an equally disturbing showing. 

It should be remembered that this table is only sug- 
gestive of the amount of the turnover, since it gives 
a view of the situation on a given date and does not 
take account of fluctuations during the year. 



a few weeks. The median (the |>oint above and below 
which there are an equal number of employees when 
they are. arranged in order according to length of serv- 
ice) falls in this case within the one-year group. It is 
much nearer the truth, therefore, to state that in this 
plant the median term of service was less than one 
year, probably only 10 or 1 1 months. 

If these conditions obtained only in the ship yards, 
the matter would be of comparatively slight conse- 
quence. Bat such is decidedly not the case. Employers 
everywhere, and especially large manufacturers, face 
exactly the same situation. 

Some Preliminary Measures 

To reduce the wasteful migration of labor, "scamp- 
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ing" has been prevented in the Navy Yards by an execu- 
tive order. This prohibits the engagement of any man 
who has been working for a concern on government con- 
tracts within three months of the time of his application 
without a written release from that firm. An agreement 



mg. and a widespread publicity campaign, the Chamber 
has done a great deal toward making (he men in the 
yards appreciate the light in which their tasks ought 
to be regarded by the people at large. 
Ship Yakh Fmpi.oy.ment and SeXVICE DEPARTMENTS 



TABLE 1 

TERM OF SERVICE OF EMPLOYEES IN A SHIP YARD — NOVEMBER 23. 1916 
Average Term of Service -2 6 Years; Median Term is Less than 1 Year 
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ha> been entered into by the yards under the Shipping 
Hoard by which a similar release must be given in the 
form of clearance papers from the local Federal or 
State employment bureau in the district where the man 
was last engaged. 
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no. 3. EMPLOYEES RHORU 
The irftlMl U a S x a folder of heavy nunilla 

Some very effective work has been done by the Cham- 
ber of Commerce of the United States. Not the least 
valuable part of its contribution has been the creation 
of increased enthusiasm for the shipbuilding program. 
Hy posters, badges Worn by those engaged in shipbuild- 



I assistance of the Industrial 
the Kmcrgency Fleet Corpora- 
tion, much has been done during the past few months 
to improve employment conditions in the yards. Regu- 
lar reiwrts are being received in Washington which 
show the extent of the flow of ship- 
building labor, and the special needs 
of each plant are being carefully 
considered. Professor Carroll \V. 
I )oten has been called from the De- 
partment of Fconomics <>f the 
Massachusetts Institute of Tech- 
nology to assist in supervising the 
collection and interpretation of sta- 
tistics. Numerous conferences 
have Iktii held with representatives 
of the yards who are dealing with 
the question of labor supply, and 
suggestions and assistance are con- 
stantly being given to managers 
and superintendents who are striv- 
ing to find and train men and keep 
them steadily at work. 

The measures so far taken are 
quite certain to fail of their in- 
tended objective unless every plant 
is brought to see the need for sys- 
tematic study of its own problems 
of labor maintenance. Relatively 
few of the yards have any organi- 
sation by which such a study can be carried on. For 
many years shipbuilding was not a highly profitable 
industry and on that account relatively little progress 
has been possible in some of the newer forms of man- 
agement. In many cases, hiring and discharge are still 
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in the hands of foremen who arc already greatly over- 
taxed by the constant pressure for increased production. 

The Union Iron Works at San Francisco, The Sub- 
marine Boat Corporation of Newark, and The Newport 
News Shipbuilding and Dry Dock Co., are among the 



the first line space of the folder, shows the trade the 
workman is skilled in. Similarly, yellow tags placed 
'.n the second line show trades from 41 to 80 in which 
the workman has had experience. 

\\ hen an additional worker or workers are wanted in 




THE MOM) LOFT IN A LAKt.K M I JM.lt N V AMI) BUILUl silt!. SHU'S 

Lint* for every part of the bull are laid out an this floor 10 full sire scale. Wooden templates are then made from which the structural steel is marked 

by the »hip fitter* 



yards that arc active in developing personnel manage- 
ment. A diagram showing the work done by one of the 
Bethlehem concerns is given on page 212. 

somf. suggestions from the submarine boat 
Corporation 

Men applying for work in a particular trade at the 
Submarine Boat Corporation are given that work if 
possible. I f there is no available opening, they are given 
a job of a similar nature, or any work for which they 
are adapted. 

Thus many good men arc secured and held in cm- 
plovmcnt until they ran be rightly placed, and mean- 
while the yard has them on hand for an emergency. 
Aside from the general laborers, skilled men only are 
employed The combined application blank and em- 
ployee's record card in use in this plant is shown in 
the illustration on page 211. 

Transfers arc effected by means of the folder of Fig- 
ure j, page 213. The red tag indicates workers hired for 




A RF-AMtK AT WORK 
Ninety per cent, ui livrling, drilling, reptninn. and miking in done with 
pneumatic tools 

trades from 1 to 40, and is placed in the first line space 
on the folder. The blue tag placed on the second line, 
is for workers hired for trades numhered from 41 to 
80, A green tag placed on numbers from 1 to 40, on 



any part of the plant, a demand is made upon the em- 
ployment department, which first consults the employ- 
ment records in the folders. Before taking on new 
men. transfers arc made of those who can be spared 
from the departments in which they are working, or 
who properly belong in the work for which the call 
comes. 

This all saves time in securing new men and expe- 
dites work in the yard. It also creates a good feeling 
toward the company on the part of the worker because 
it means placing a man finally where he is best fitted 
to be. 

Full provision is made for housing by a careful study 
of all available houses, hoarding- places and rooms. Ap- 
plicants for positions are kept over night if necessary, 
or they are taken care of at once. Arrangements are 
being made for housing at more distant points, outside 
1 if Newark, as the number of workers increases. Spe- 
cial trains are to be run into New York night and morn- 
ing to carry employees, 

In many of the other yards not so fortunately located 
housing has become one of the most pressing problems. 
I'. arracks and cottages are being built by several of the 
shipbuilding concerns and plans are under way for 
extensive housing provisions at government expense. 

Training Employment Managers 

One of the serious drawbacks to putting the best 
employment practice into effect is the lack of trained 
employment managers. 

Large concerns everywhere are awake to the need 
and are seeking men with the right ability and prepa- 
ration to lake charge of newly organized employment 
and service departments. 

Colleges and technical schools ought to appreciate 
the presence of this urgent demand and plan to offer 
the right kind of intensive training for workers in this 
field. Here is clearly one of the places where service 
of the most valuable kind can be rendered. 

The Kind of Workmen Needed in the Ship Yards 
At the request of the Emergency Fleet Corporation, 
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the Bureau of Vocational Guidance of Harvard Uni- 
versity recently prepared a brief description of the 
leading shipbuilding trades. The purpose of this pub- 
lication is to give in simple form an account of the work- 
done in each department and of the experience and gen- 
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I-ittle or nothing of interest to the lay reader has been 
published regarding the operations involved in ship- 
building, or of the conditions confronted by those who 
engage in it. Through this study, material is now made 
available which will assist men in deciding for them- 
selves the probability of their proving successful in these 
trades. 

In the course of the Bureau's investigations, some in- 
teresting changes now in progress of development in 
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the methods used by shipbuilders were brought to our 
notice. One of these relates to practices in the mold 
loft. Here full size templates of wood or paper are 
made for laying out the steel plates and frames used in 
ship construction. It was formerly supposed that only 



men of many years' experience could be used for laying 
out the lines on the floor from which the templates arc 
made. The special difficulty lies in the presence of 
curved surfaces, but all classes of mold loft work do 
not present these problems. Several progressive yards 
have discovered that it is entirely 
practicable to apportion the work in 
such a way that the lines and tem- 
plates for all flat work, such as bulk- 
heads and certain parts of the hull, 
can l>c handled by carpenters, struc- 
tural steel men, or sheet metal work- 
ers. 

Young high school and trade school 
graduates arc being trained as ship- 
fitters on classes of work that were 
previously given to highly trained 
men. Thus in several branches of the 
industry, subdivision and analy.-U of 
tasks have made it [xjssible to put 
men at work after a few weeks of in- 
tensive training on what were former- 
ly regarded as highly skilled opera- 
tions, requiring long experience. 

Where Workmen Are Most Needed 

It is impossible to make any general 
statement that will apply throughout the United States 
as to the shipyard trades for which men are most in de- 
mand. Since there is an insufficient supply of experi- 
enced shipyard workmen, men from similar outside 
f ades must be taken over and trained a - quickly as pos- 
sible. In the publication above referred to. the Mureau 
of Vocational Guidance has listed over 80 industrial 
fields outside of shipbuilding, from which men can be 
railed who will have had a useful background of ex- 
perience. 

The table of the distribution of employees, Table 2, 
gives some idea of the extent and va- 
riety of the occupations involved. 
Hull construction, the steel mills, ma- 
chine shops, bo'ler shops, foundries, 
and yard maintenance are among the 
departments in the yards most likely to 
be short of men. 

The new yards will obviously need 
a full quota of men for every depart- 
ment. Taking men to become leaders 
in these yards, has depleted the sup- 
ply of skilled men in the older plants 
and made it necessary for them to 
enter upon a campaign of training. 

Distribution of Employees 

Table 2 gives a distribution of the 
workmen in the leading departments, 
exclusive of the office force, in five 
tvpical yard* building steel ships. Al- 
though these figures do not cover 
enough vards to prove anything con- 
clusively, nevertheless, they raise an 
interesting question. 

It will l>e noted that wide variations 
appear among these yards in the num- 
ber of employees engaged in a given 
department, as compared with the to- 
tal number on the payroll. In some cases these devia- 
tions can be explained on the basis of differences in the 
character of the work being done. Nevertheless, it 
seems likely from the statements of employment man- 
agers and from a general analysis of the situation, that 
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at no time within the last year have the larger yards liained as instructor!;. Alter four to six weeks of in- 
been able to so regulate the number of men in each of tensive training in practical pedagogy, these men return 
their departments as to reach a maximum efficiency in to their own plants and take up the work of breaking in 
production. A thorough examination of similar sta- new employees. 

tistics from all the yards ought to be made to furnish Many of the method;, of instruction in use are based 
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the basis for a more careful regulation of the propor- 
tionate number of workmen to be placed in each divi- 
sion. Extended study of this problem in each yard 
ought to result in much better coordination of effort >n 
addition to a considerable saving in labor. 

Training Workmen for tiif. Siitr Yards 

At Newport News a training center for shipyard in- 

TABLE 2 

NUMBERS AND PER CENT OF EMPLOYEES IN THE LEADING TRADES OF FIVE TYPICAL STEEL SHIP YARDS 



u|>on the experience of the Navy Yards extending over 
a period of years. Additional plans and courses arc 
being develo|>ed which can later he utilized in establish- 
ing similar schools elsewhere. 

The employment department of the Harlan and Hoi- 
lingsworth plant has drawn up a plan by which ,}o men 
are to be brought from Cornell University to undertake 
training in the yard during the spring of 1918. These 



Department 



Angksmiths , , . 

Blacksmith Shop 

Boiler Shop 

Erectors and Bolters-up 

Calkers and Chippers 

Copper Shop 

Dnlk'rs and Reamers 

Electrical Shop 

Fitters 

Foundry 

Galvanizing 

Joiner Shop 

Machine Shop ....... 

Mold Loft 

Naval Architecture 

Outside Machinists 

Paint Shop 

Pattern Shop 

Pipe Shop and Plumbing 

RiKBWS 

Riveters 

Sheet Metal Shop 

Shipwrights 

Steel Mill 

Yard and Ship Laborers 
Oxy-acctylene 

Total Number of Workers in 
these Departments in the 
Yard 



Yard No. 1 


Yard No. 2 


Yard No. 3 


Yard No. 4 


Yard No. 5 


Total Average 


No. 


f 
c 


No. 


ft 
4 


No. 
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No. 
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No. 




No. 


'; 


23 


0 5 


" 37 


0 8 


27 


11 


25 


6 


* 




112 


0 6 


103 


2 3 


54 


1.1 


63 


2 7 


40 


.9 


61 


2 1 


324 


17 


135 


3 0 


70 


1 4 


116 


4 9 


128 


2 9 


65 


2 2 


514 


2 7 


615 


13 7 


400 


8 1 


■ 




• 




• 




1015 


10 8 


217 


4 8 


196 


4 0 


91 


3 9 


255 


5 8 






759 


4.7 


IK 


0 4 


39 


0 8 


61 


2 6 


80 


18 


* 




198 


1 2 


264 


5 9 


411 


9 0 


550 


23 4 


450 


10 1 


• 




168j 


tO 4 


154 


3 4 


142 


2 9 


41 


17 


125 


28 


91 


3 1 


556 


2 9 


U9 


3 3 


215 


I 3 


128 


5 4 


210 


4 7 


• 




702 


4 3 


• 




60 


12 


* 




51 


13 


69 


2 3 


18) 


1 5 


27 


0 6 


• 




* 




7 


0 2 


80 




31 


0 4 


105 


2 3 


32 


0 6 


47 


2 0 


157 


3 5 


89 


3 0 


43r» 


2 5 


479 


10 7 


983 


20 0 


176 


7.5 


563 


12 7 


593 


13 2 


2491 


13 0 


88 


1.9 


46 


0 9 


24 


10 


45 


1 0 


• 




203 


1 3 


* 




86 


1 7 


• 




46 


1 1 


119 


4.0 


251 


1 9 


141 


3 1 


250 


5 0 


33 


14 


• 




144 


4 8 


568 


3 9 


179 


4 0 


124 


2 5 


45 


1 9 


198 


4 5 


89 


3 0 


635 


3 3 


51 


1 1 


62 


1 3 


20 


9 


42 


1 0 


48 


1 6 


223 


1 2 


221 


4 9 


206 


4 2 


47 


2 0 


256 


5 8 


285 


8 5 


9S3 


5 I 


115 


2 5 


121 


2 5 


20 


0 9 


296 


6 7 


80 


2 7 


632 


3 3 


551 


12 3 


564 


114 


324 


13 8 


490 


111 






1929 


11 9 


82 


1 8 


170 


a t 


38 


1 6 


60 


1.4 


97 


3 3 


447 


2 3 


194 


4 3 


277 


5 6 


50 


2 1 


29S 


6 7 


103 


3 5 


922 


4 8 


292 


6 5 


• 




203 


8 6 


252 


5 7 


573 


19 2 


1320 


9 3 


280 


6 3 


330 


6 7 


205 


8 6 


253 


58 


125 


4 2 


1 193 


6 2 


• 




15 


0 3 


19 


9 


12 


0 3 


• 




46 


0 4 


4483 


| 493D 





2358 


4439 


2981 




19191 





*No satixfitrtory <latt» sup|>li<-il 

struciors has been established. All the yards engaged men are in the senior class of the engineering courses, 
on work under the Shipping Board are invited to send Because of the great variety of experiences tu be de- 
experienced men to the school whom they wish to have rived from the numerous shops and the many classes 
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of work represented by a ship yard, it is felt that stu- 
dents in such courses can obtain an excellent opportu- 
nity for practical exj>eriencc. 

Two divisions will be made of th'c students. Those 
who are primarily interested in mechanical engineering 
will go into the engineering department. They will be- 
come accustomed in the course of a few months to the 
assembling and erection of machinery, Iwiilcr testing, 
trial trips, and other experience that would probably 
take three or four years to obtain in the ordinary way. 
Those who are interested in structural steel work, or in 
drafting, will go into the drafting room, or into the 
mold loft. Some of them will be taken on as ship 
fitters. 

In the evenings special lectures by college professors 
and practical men in the shipbuilding industry will be 
given for each group. These lectures will also be open to 
foremen, leading men, and others in the yard who arc- 
capable of profiting by them. They will be so planned 
as to follow up the work done by the students during 
the day. 

It is hoped that the Harlan and Hollingsworth plan 
will prove to Ik- another practical means of training 
leaders and instructors that can be adapted to the needs 
of other yards. 

Hoi.dint. Mex ix the Ixm .STRV 

The interest already manifested and the aggressive 
methods adopted by the Emergency Fleet Corporation, 
by the Labor Department, and by individual yards 
show that a large supply of labor can be recruited and 
trained in a short time. It is questionable whether an 
equal amount of attention has l>cen given to keeping 
men steadily at work. The outstanding factors in this 
part of the program may be summarized as follows: 

The initial selection of men must be so regulated as 
to accord fair and courteous treatment to all who apply. 
In no other way can men be encouraged to volunteer 
for shipyard service. 

Transfers and promotions must be effected quickly 
and equitably. This implies better office methods than 
are now in use in the majority of our large industrial 
plants. 

The crisis demands, and men have a right to expect, 
that steady employment will be provided. A large ship- 
yard may be spread over several hundred acres and in- 
cludes 18 to 20 shops and mills, numerous storehouses, 
clocks, power plants, and an extensive transportation 
system — all necessary to the central work of erecting 
ships on the ways. Only by carefully coordinating 
these activities, can layoffs and delays be prevented. 
Training gangs of men who can be shifted into any one 
of several different kinds of work is one means of re- 
ducing lay-offs or temporary idleness due to weather 
conditions or operating emergencies. 

Local transportation systems must be improved so 
that men will not be unnecessarily delayed in going to 
and from their work. One morning recently at a New 
Fngland yard, nearly a quarter of the total force were 
from five to twenty minutes late because of poor street 
car service. Nearly 500 men returned to their homes 
lather than suffer the customary fine of an hour's pay. 
A serious transjtortation problem has confronted this 
yard for months and an equally unfortunate situation 
exists in many other shipbuilding centers. 

The severe exertion of the work requires that men 
must be well fed and housed if they are to be kept 
in good health. Many of the yards have no suitable 
restaurants in or near the plant where a nourishing 
lunch can be procured at noon. 

Medical and physical examinations should lie used 



as a basis for the selection of employees, and a well 
equipped dispensary and hospital are indispensable to 
the welfare of the men. Hundreds of men can be saved 
to the industry every month by attention to this one 
factor. 

Participation in management through a committee 
organization such as that suggested by the diagram on 
page 212, creates a better spirit among the men and 
helps executives to locate trouble before discontent 
spreads too far. 

We are agreed that our army cannot be effective un- 
less high standards of morality are maintained. So long 
as our shipbuilding committees tolerate vice and drunk- 
enness, we cannot ex[Hct to create cither a stable or an 
efficient working iorce. 

Much of the appeal in securing workmen for the 
yards has been patriotic in its nature. This is properly 
the case. It ought to be understood by every man who 
performs any task in a shipyard, great or small, that he 
is engaged in work that is of supreme national impor- 
tance. Only by cooperative effort and willingness to 
endure a few temporary hardships can we build our 
Victory fleet and build it quickly. 



The Price of Safety Against Fire 

By Charles Hill 

\VL THEN in charge of a plant using quantities of 
cellulose, I found that the fire danger 
was reduced to the lowest degree by the fol- 
lowing: 1. Fire extinguishing appliances; 2. Care 
of stock; 3. storage of supplies; 4. care of waste; 
5. cleanliness ; 6, inspection. 

1. FIRE EXTINGUISHING APPLIANCES. The 
overhead sprinkler system, installed when the building 
was built, was kept in good order by the caretu! ex- 
amination of the fire heads every three months. They 
would keep an ordinary fire within a 13-foot circle, and 
summon help from the city fire department and ring 
the watchman's fire gong. Fire buckets with water or 
sand, as required, were provided one for each man. 

Over the manager's desk was placed the tell-tale box 
of an electric fire signal system, where by a glance he 
could see where help was needed. Over each large sink 
was a coil of one inch hose. 

Ten of the reversible type fire extinguishers (the car- 
bonate of soda and sulphuric acid type of from two to 
three gallons capacity) were in place; also ten extin- 
quishers of the carbon-tetrchloride type (useful for 
electrical fires) were over the manager's and foreman's 
desks. This was the fire-fighting apparatus. 

2. CARE OF STOCK. The celluloid stock was re- 
ceived three times a week and placed in a fire-proof 
vault with a heavy vault door. Here the product was 
also kept when completed before shipment. The vault 
was ventilated bv a six-inch inlet pipe at the floor, and 
a six-inch outlet to the outside of the building. 

The electric wiring was in iron conduit pipes with 
switches outside the vault. The electric lights had ex- 
tra covers of thick glass and wire guards placed high. 

3. STORAGE OF SUPPLIES. The supplies were 
in a tire-proof room with chemicals and all inflammable 
liquids in safetv cans. 

4. CARE OF WASTE. At the end of each bench 
ivas a fire-proof can to hold cuttings with an inner per- 
forated disk to hold the waste down under water. ThU 
disk was attached to the lid by a short chain. All waste 
was removed from building at 4 p. m. each day. 

All delicate machines were covered each evening with 
covers of rubber cloth to protect against dust from 
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sweeping and water from bursting overhead sprinkler. 

5- CLEANLINESS. Cleanliness was the rule. The 
workmen fell in line, as the place was clean and kept 
clean. 

6. INSPECTION. At 8:30 a. m. there was a thor- 
ough inspection of side door exits, windows and fire 
buckets. The manager personally made the rounds. 

Radiators were partly covered with loose iron covers 
to prevent the contact of material and were inspected 
daily. No rubbish was allowed to accumulate behind 
the radiators. Fire-proof doors and iron clothes closed 
were provided. The windows were self-closing. 

Each motor was covered with a loose iron cover keep- 
ing pieces of stock from contact with the motor. The 
electric lights over the benches had the usual cone- 
shaped reflectors. These were covered with wire gauze 
to prevent material coming in contact with a broken 
electric globe in case of accident. 

Absolutely no smoking was the rule and the rule a«w 
mi force. No matches of any sort could be carried into 
the building and anyone found with matches was dis- 
charged. On hiring new employees it was understood 
that the manager and assistant would be likely to in- 
spect the clothing in the lockers at uncertain intervals 
by feeling for matches. Eire must have a cause, so re- 
move the cause. 



Difficulties in Employing Women 
By L. H. Colburn 

General Manager, Colburn Machine Tool Company 
•T^UH writer has read your editorial in the January 
J number of Industrial Management and it cer- 
tainly hits the nail on the head. The question of 
employing women is a most timely one, and one that 
should be kept before the public until it is settled so 
that the nation will get the benefit of the work of the 
vast army of women that are available, but for certain 
reasons are not used to the extent they should be. 

In the writer's opinion, based on recent experience, 
the principal difficulty in employing women is the atti- 
tude of the labor unions. To illustrate: The Colburn 
Machine Tool Company has a large and splendidly 
equipped plant located in a small city where the living 
conditions arc of the best. There is plenty of sunshine, 
good air, beautiful surroundings such as trees, grass 
and flower beds, in fact everything to make working 
conditions pleasant. We work eight hours a day, pay 
time-and-onc-half for overtime and double-time for 
Sunday work. 

We pay the highest wages to machinists and other 
labor, but in spite of this we have been greatly handi- 
capped on account of not being able to get sufficient 
help. We are now and have been "full up" for about 
three years with important war business. 

We exhausted all our efforts to get additional men ; 
we advertised in the newspapers for hundreds of miles 
around ; we sent employment agents to the large cities ; 
we offered our workmen bonuses for getting additional 
men — but all to little purpose. Finally, last July we de- 
cided to start to employ women in some of the depart- 
ments of our plant. We had never employed women in 
the shop before, but made a careful investigation first 
and went around to plants in other cities where they 
were employing women successfully and got ideas on 
the subject. 

We decided that we could use about 50 women on 
our work, putting them on small machines, light bench 
work, fitting, etc. We made inquiries and found that we 
could get all the women we wanted, in fact, they wel- 
comed the idea because, for one thing, we resolved 



from the start that we would pay them just as much as 
we paid men for the same work. 

We made no secret of the fact that we intended to 
employ women. Rather, we gave the matter all the 
publicity we could, thinking that this would let it be 
generally known that we wanted a lot of women. We 
had many applications and actually engaged a number. 
Meantime we went ahead and fitted up special quarters 
for them consisting of dressing, toilet and rest rooms. 

Objections from the Men 

About that time we commenced to hear rumors of 
objections on the part of our men employees belonging 
to the machinists' union, and finally we were notified 
that a committee representing them wanted to sec us. 
We received the committee and found that they were 
unalterably, opposed to our employing women in the 
shop in any capacity. They were afraid that the women 
if once admitted would, after the war, keep the places 
which they claimed rightfully belonged to men. No 
amount of arguing would change them in their stand. 

We had a strike about two years ago in regard to the 
eight-hour day, and we finally granted it on a compro- 
mise, whereby we gave the eight-hour day and nine- 
hours pay, but we did not grant a lot of other demands 
made at the same time. We run an open shop, but about 
two-thirds of our machinists probably belong to the 
union. They have given no trouble since the strike, in 
fact we have not had a committee wait on us for a year 
and a half until this question of women employees 
came up. 

Rather than have any trouble we gave up the idea of 
employing women for the present. We put about seven 
or eight in the tool room and stock room to wait on the 
window, look after the stock and do various jobs not in 
these two departments. They do not run any machines 
except hack saws. This is as far as we have been able 
to get in employing women in our establishment, not- 
withstanding the fact that we could still use 50 of them, 
if the machinists' union did not object. 

OBJECTIONS OF THE PUBLIC 

Aside from the objection on the part of the union, 
we have found that the general public also objects to 
some extent. Of course, we would not care about this 
if the union did not object, as we felt that this prejudice 
would be overcome after the women actually worked a 
while. However, as it seems impossible to change con- 
ditions at present we thought we would start a little 
educational campaign to mold gradually the Sentiment 
around here in favor of employing women. One of our 
local papers just put out a special number and wanted 
us to take space. We decided to take a page. It was 
a sort of an argument in favor of women working in the 
manufacturing industries. The illustrations showed 
some of the largest heavy-duty drill presses built by us 
being operated by women in manufacture of large shells. 

Although these machines are made by us in our plant 
in Franklin, and are operated by our customers with wo- 
men employees, we are not allowed to run them except 
by men. It has been demonstrated many times that wo- 
men can run such machines as well as the men. It does 
seem to be a most inconsistent thing, that we are not 
allowed to operate these machines in our shop, when 
our customers in many other places are doing so? 

If our legislators at Washington were not afraid of 
the consequences they would take steps to remedy some 
of these wrongs and not only do justice to all women 
and men alike, but thereby overcome one of the greatest 
obstacles in winning the war and that quickly. 
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The Employees' Benefit Association-IH 

What Service Shall It Render? What Benefits Shall It Pay? 

By W. L. Chandler 



7 his installment discusses the ouesiions of -what kind 
of medical, hospital and nursing service should be pro- 
vided, and then turns to the specific problems of ben- 
efits for various forms of disability and deaths of 
members and dependents. The problems presented and 
unsuvred are from Xutnber 30 to 47, inclusive. 

Mr. W. L. Chandler has had experience in every 

WHAT should a benefit association do for its 
membership? We have considered various 
problems pertaining to its organization and 
management in the two preceding issues of INDUSTRIAL 
Management. Now we must decide what service shall 
be rendered to the members, what limits shall be placed 
upon the benefits, and later on must determine the 
amounts of daily benefits and the rates of dues re- 
quired to permit such benefits safely. 

Problem Number 30 
Should an Association Provide Free Medical 
Service? 

This is one of the problems most open to debate, and 
is receiving a great amount of attention everywhere. 
It is being approached from both the angle of the as- 
sociation and also from that of the self-interest of 
employers in maintaining their forces at the highest 
point of efficiency. Difficulties are met in making 
satisfactory arrangements with physicians for this 
service. 

Of the associations reporting to the Commissioner 
of I.abor, 20 per cent, and 30 per cent, of those report- 
ing direct to me, maintain free medical service, but 
detailed costs and plans of operation are not ready for 
tabulation. 

In many cases the function of the association physi- 
cian appears to be not to render complete medical 
service, but more to guard against imposition. In some 
associations, he supplies only first aid treatment in case 
of accidental injuries. In others he acts through free 
consultation, but gives no medicine. 

Frequent discussions of this subject discloses a gen- 
eral feeling that free medical service for association 
members, for all employees in fact, is quite desirable. 
Many feel that such services for wives and dependents 
of members would be highly beneficial in the direction 
<>f eliminating one of the greatest causes through which 
members or employees, get into the hand of the loan 
sharks, leading to an harrassed mind, domestic trou- 
ble and consequent inefficiency. 

The present great doubt relates to the question of 
management. A difficulty due to malingering, whereby 
both the physician and member may l>enefit unjustly, is 
a big factor to be overcome. Some physicians have 
been paid a yearly salary of a stated amount per mem- 
ber, but the service has been criticised as indifferent. 

With so many experimenting with this question, we 
shall soon have more definite information for considera- 
tion. Medical service of the association need have no 
relation to any medical supervision of employees on 
the part of the employer. However, combining these 
functions offers certain advantages. 

Workmen's compensation laws have increased the in- 
terest of employers in the selection of the right man 



department of the plant of The Dodge Manufacturing 
Company. Of late years he has specialised on the 
study of employees' relations. He has been identified 
with many local and national movements, zvas chairman 
of the Danger Emblem Committee of the Xational 
Safety Council, and is now chairman of a committee 
of the National Association of Purchasing Agents. 

for the right place, and in guarding against the placing 
of men subject to apoplexy, etc., in charge of equip- 
ment where they may injure themselves or others, etc. 

Labor distrusts the plans for medical supervision 
on general principles. 1 suggest, as an educational 
feature, that the medical inspection of employees be 
handled through the association physician, the employer 
contributing toward the expense of the physician to 
compensate for examinations of new employees, etc., 
provided the association accomplishes some specified 
thing as a condition of the employer's help. In this 
way, the men will be in closer contact .with the work of 
the physician and therefore will see its advantages. 
I Sec Dr. Steinmetz's remarks in Problem Number 3, 
page 35 of the January number.) 

The fact that the association physician is largely 
under the control of members will lead them to realize 
the benefits which they derive from medical consulta- 
tions as a preventive of disease. The problem is to 
guard against any act which would give an opportunity 
for a disturbed mind to draw the conclusion that the 
information given to the doctor might be used dis- 
advantageous^ in some manner, sooner or later. 

If men can be brought to sec the value to them of 
medical supervision, they will crave it instead of fear- 
ing it as they often do now. Physicians need not make 
free visits to the homes oi members, but free consulta- 
tions during certain hours at the plant have produced 
favorable results. 

Problem Number 31 
Should an Association Provide a Dentist? 

A few associations now have arrangements whereby 
the teeth of members are examined frequently and kept 
in repair constantly. In view of the relation of the 
teeth to the entire physical system, it would secin wise 
to consider this point carefully, and if satisfactory 
arrangements can be made with local dentists, the men 
can be taught to appreciate the value of such service. 

The examination of teeth and instructions for proper 
home treatment and care will prove a good step in the 
right direction. In such a plan the members would 
Ik referred to a dentist when treatment was needed. 

The association dentist would probably secure much 
of this extra work on his own account if he proved 
to be popular with the members. In selecting a dentist 
great care should be exercised to pick a man who will 
become popular. It is through such popularity that 
an employer may expect to develop sentiment favorable 
to his plant and himself. 

Problem Number 32 
Should an Association Provide an Oculist? 

The eyes play a part fully as important as the teeth 
and often are the cause of many other ailments. Poor 
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eyesight no doubt is the cause of frequent accidents 
endangering the lives of employees. 

In view of the advantages arising from having 
a force of employees of known soundness of body, 
establishments may well consider the matter of absorb- 
ing the entire cost of the free medical, dental and 
ocular inspections and service as far as it is maintained. 

This plan is already in successful operation in a few 
concerns and covers all employees. In most cases, the 
practitioners are on duty at the plant only at certain 
specified times. In many associations, the physicians 
do not visit the homes, but prescril>e for those simpler 
cases which conic to them while they are at the plant. 

Problem Number 33 
Should an Association* Provide a Nurse? 

A few establishments have nurses' on duty at the 
plant only, while in other cases the nurses visit the 
homes, giving advice as to sanitation and allied sub- 
jects. This is not a common arrangement, however. 

Some consider the services of a nurse as of value 
as a compromise between no medical sen-ice and full 
medical treatment. It is possible to spend a lot of 
money on a nurse with small return, just as on a physi- 
cian or oculist, unless husine-s methods are followed 

Nurses are of two types: One operates with math 
ematieal precision, follows all rules and regulations 
laid down in the most formidably rigid hospitals, and 
while she may not provoke any actual ill-feeling of em- 
ployees toward the establishment, she docs not build 
up any of the good will so essential to the greatest 
success. The other has a big heart, and through her 
treatment of the sick and injured may build up rela- 
tions between the employees and the establishment 
which will prove of great value when contrary influ- 
ences develop from other sources from time to time. 

Problem Number 34 
Should an Association Provide Hospital Treat- 
ment? 

A few establishments maintain private hospitals, 
while others have arrangements with nearby public in- 
stitutions. In these cases, "tin* service seems to be in- 
dependent of membership in the association, and ap- 
parently the associations do not provide for hospital 
service except as it may be paid for by the beneficiary. 

Some employers maintain beds at nearby hospitals 
for the free use of their employees when in the opinion 
of the plant physician the employee should have hos- 
pital treatment. 

Problem Number 35 
Should an Association Provide Benefits for Tem- 
porary Sickness Disability? 

This benefit feature is provided for in 93 per cent, 
of the associations. Those which do not embrace this 
benefit are organized to provide death benefits only, 
except one for permanent disability and sujierannuation 
only, and two for superannuation only. 

The re|wrts did not distinguish between cases due 
to accidents and to sickness, but of all associations, 
comprising about 350.000 memlwrs, certain data has 
U'cn compiled as is shown in Table 2. 

Workmen's compensation does not cover disability 
or death due to sickness and does not cover accident 
when off duty, so the association may well cover these 
whenever the compensation act does not. Unquestion- 
ably all disability should be covered by some means, 
and in cases where .compensation enters, the by-laws 
may provide special treatment as covered in Problem 
Number 36. 



Table 2 

Average Temporary Disability of 429 Associations 
and the Employees' Benefit Association 
of the Dodge Manufacturing Co. 

Experience for Experience of association at 
one year of Dodge Manufacturing Co. 
429 associations for 1015 

comprising 

,350,000 mem- Sickness Sickness Accidents 
bers, Covers and only only 

both sickness Accidents 
and 

Average cost per 
:r for one 



\ear for dis- 
ability benefits. $342 fcjj $2.74 $ .59 
Percentage of all 
members receiv- 
ing disability 
benefits in one 

>ear 21% J9 r i 24*7 Sft 

Average amount 
of disability per 

beneficiary .... 1912 11.=* 114* U-4I 
Average length 
of disability per 

beneficiary' . . . . 22.2 days IU days 11.0 days 12.2 day* 
Average length 
of disability per 

member 4-7 days 3-3< days 2.64 days 0.58 days 

Problem Number 30 
SHOULD an Association Provide Benefits for Tem- 
porary Accident Disability? 

Regardless of workmen's compensation or employers' 
liability laws, 00 per cent, of all associations pay dis 
ability benefits for accidents, much as any accident in- 
surance company would pay its just claims. Of these 
associations, 22 per cent, are managed at least in part 
by the establishments. 

Some establishments have been reimbursing the as- 
sociations for disbursements due to accidents to mem- 
l«rs while on duty in lieu of payments to the injured. 
The Workmen's compensation laws interfere with such 
arrangements in most states. Some associations do 
not pay for any accidents for which the establishments 
are liable under the law. 

Of the associations managed by employees alone, 93 
per cent, pay these benefits ; a very few restrict them 
to certain definite accidents such as those occurring 
when on duty, when going to Or from work, or in some 
cases to accidents occurring w hen not on duty. 

Of the associations managed either by establishments 
alone, or jointly by employees and establishments. 91 
per cent, pay temporary disability benefits for accidents. 

From the standpoint of temporary disability, work- 
men's condensation affords no protection against acci- 
dents except during work hours in regular occupations 
which, in some few industries, may be safer than those 
spent in going to and from work. Only about one-third 
of the actual hours in a year are covered by compen- 
sation. It is said that only about 50 per cent, of acci- 
dents disable for two weeks or more, so that in states 
where two weeks waiting time is required, compensa 
tion of itself does not take the place of employees' 
benefit protection where such benefits begin in less 
than two weeks. 

When compensation awards, say fifty or sixty per 
cent, of a man's wages for disability due to work ac- 
cidents, the association may well pay the balance pro- 
vided the combined income does not exceed, say ninety 
per cent, of wages. 

In this way. benefits received due to the employer 
paving compensation serve to reduce the cost to the 
association and help to create reserves and permit di 
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vidends, which will later be shown to be productive 
of much good. 

In the experience for 1915, of the association at the 
Dodge Manufacturing Co., only about 18 per cent of 
the benefits paid went for accidents of all kinds, and 
of this amount 83 per cent, was paid for work accidents, 
which formed 81 per cent, of all accidents experienced 
by members of that association. 

Problem Number 37 
Should ax Association Provide for More Than 
One Period of Disability/ 

Of all the associations, 71 |>er cent, pay temporary 
disability benefits for sickness or accident during a sin- 
gle sjH'cified period varying from 5 to 52 weeks for one 
disability, or, in many cases, for the total of all dis- 
ability benefits as a maximum in any year, 13 weeks 
being the general period. 
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On the other hand, 23 per cent, of the associations 
have a secondary period after the expiration of the 
first one, wherein the lienefils are reduced. Adding 
both periods together, 26 weeks is much the most gen- 
eral total term for these. 

The remaining 6 per cent, have three and four per- 
iods, some running apparently without constitutional 
limits. 

Of the associations with three or more periods, one- 
third have no constitutional limits for the last period 
so long as membership is maintained. 

The average disability of all associations for one year 
was 22.2 days, so that the cases of temporary disability 
extending beyond 13 weeks, which is the most popular 
first period limit, are very much in the minority: how- 
ever, the Dodge experience indicates that cases run- 
ning over 13 weeks are likely to be cases of permanent 
disability. 

As a selling point, the fact of having a secondary 
period is a good one, and for the few unfortunates 
who are afflicted for a long time and consequently are 
very greatly in need of funds, the secondary period is 
a tremendous l)enefit. 

The 1915 experience of the Dodge Association 
showed that their cost that year would have been two 
cents per week greater for each member if they had 
paid one dollar per day disability benefit for 26 instead 



of 13 weeks. Adding 50 per cent, to this for safety, 
as was done in all other rates, would have increased 
the dues for disability 30 per cent, or three cents per 
week, in order to have doubled the period of possible 
benefits. When we consider that the man who is dis- 
abled beyond thirteen weeks is tremendously less fortu- 
nate than his more favored brothers, we can appreciate 
the value of having protection to fall back on for a 
period as long as can fie arranged. 

Problem Number 38 
Should an Association Provide Benefits for Per- 
manent Disability Die to Sickness? 

Only four per cent, of the associations pay benefits 
of this kind. This showing may possibly be increased 
by some associations where the by-laws arc so written 
that some unusual case might be decided in favor of a 
member permanently laid up by some occupational dis- 
ease, or where loss of an eye is covered and by-laws do 
not specify that it must be lost by accident. These are 
very remote possibilities, however, and probably four 
per cent, is about right. The re|>orts do not distinguish 
between accidents and sickness, so all figures are com- 
bined and given under Problems 36, 39 and 49. 

No figures arc available at this time, but it appears 
that of disability due to sickness, permanent disability 
is of much less frequency than temporary disability, and 
the experience of the Dodge Association for one year 
shows that to have extended the period of disability 
l"cnertts for both sickness and accident to cover six 
months instead of three would have increased the dues 
required for temporary disability 30 per cent. 

A careful investigation of the cases of disability of 
the Dodge Association arising in 1915 indicates that 
any case running more than 13 weeks may well be con- 
sidered as |>ermanent disability. One member had lum- 
bago and returned to work two days after benefits 
ceased. He might have been sick yet if benefits had 
continued. Others either died or were still disabled 
when last heard from. Some cases of tuberculosis, or 
other diseases, may throw a slightly different light on 
the matter, but for safety we should look upon cases 
running over 13 weeks as being permanent, until we can 
secure more accurate data. 

Insurance covering permanent disability is extremely 
desirable from humane and sociological standpoints. 

Problem Number 39 
Should an Association Provide Benefits for Per- 
manent Disability Due to Accident? 

Twelve per cent, of the associations provide benefits 
of this nature. A quarter of one per cent, of the mem- 
bership of these associations received such benefits in 
a year. The figures given include benefits covering sick- 
ness, as well as accidents in four per cent, of the asso- 
ciations, or one-third of those with this provision. The 
average cost per member for permanent disability for 
l>oth sickness and accidents was 48 cents, and the aver- 
age benefit for the year was $194.76 per beneficiary. 
This is equivalent to $48/10 foi 13 weeks or 2=.. times 
the amount per beneficiary for temporary disability. 

Disability covering accidents beyond the protection 
of compensation should, in my opinion, be covered by 
insurance as soon as rates can be established. Can 
you imagine a sadder case than that of a man once 
well and a good provider, laid low by accident or dis- 
ease so that his loved ones are in actual want while 
he realizes that if he were only dead rather than dis- 
abled, his familv would l>c provided for through life 
insurance? What a strong temptation toward suicide. 
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Problem Number 40 



should be made between deaths due to sickness and 



Should an Association Provide Benefits for the accident, and workmen's compensation awards may well 

_ r> _ , be ignored in awarding death benefits. Deaths due to 

Death ok MEMBERS Due to Sickness? accidents are apparently much less frequent than those 

A provision of this kind is found in 83 per cent, of due to sickness, 
the associations. In the statistical reports, no distinc- Burial or death benefits should be |»id regardless 

lion is made between sickness and accidents, so the fig- of whether death was the result of sickness or accident. 
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ures include both. These benefits vary from $10 to 
$2,000. The average death claim paid in one year is 
$209.76. For the year reported, the average cost per 
member of such associations for these death benefits 
was $1.45. 

The death rate per 1,000 members was 6.7, being 
lower than the general death rate of the country, due 
to the fact that only able bodied persons can gain or 
retain employment in the industries. This fact con- 
tributed toward the differences between death benefits 
in these associations and straight life insurance. 

The mobility of employees, together with their usual 
improvidence, makes it difficult to provide a form of 
benefit to remain available after a member has ceased 
to be employed in the establishment to which the as- 
sociation is attached, except as it may some day be done 
through a Federation of Benefit Associations. 

Of the classes of industries, each represented by 
10,000 or more members, the death rates per 1,000 are 
as follows 

Iron and steel rolling mills 

Machinery manufacturers 

Coal mining 

Street railways 

Wholesale and retail stores 
Unquestionably some amount of death or burial ben- 
efit should be provided, because it can be handled with- 
out much additional overhead cost and may be had 
for 2.5 cents per week for each member (for a benefit 
of Sioo at death) with a fair margin of safety in the 
rate. 

Comparison with the cost of industrial insurance 
shows this cost to be very favorable, not as a sub- 
stitute, but as an additional source of benefit. 

Problem Number 41 
Should an Association Provide Benefits for Death 
of Mem hers Due to Accident? 

Data given under Problem Number 40 must be con- 
sidered here also, as the associations in their reports 
did not distinguish between deaths due to sickness and 
those due to accidents. Ninety per cent, of all associa- 
tions provide death benefits for accidents. Ten per 
cent, of these apply them only to accidents when on 
duty. Eighty-three per cent, pay for both sickness and 
accident. 

Death benefits are usually for no more than burial 
purposes and amount to so little that no distinction 
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There is no reason why a man should leave his family 
any more money because his death resulted from one 
cause than another. Policies of accident insurance 
which pay double benefits for certain accidents, which 
are necessarily infrequent to permit such payments, 
take advantage of the human inclination to gamble. 
There should be more of mutuality in an association. 

Problem Number 42 
Should an Association Provide Benefits for the 
Death of Members' Wives? 

Twenty-two per cent, of all associations have such a 
provision. Their annual cost for this service averaged 
about 25 cents per member. All members paid the 
same dties. This experience covers 65,889 members, 
of which 3.7 out of each thousand received such benefits 
in a year, the average benefit being $63.19. 

Local conditions may affect the answer to this ques- 
tion. Labor now pays very high rates for industrial 
insurance, due to the necessarily high cost of doing such 
insurance business as it must be done under present 
plans. The cost of sending a collector to the home each 
week to collect small premiums is excessive in com- 
parison with a plan whereby the amounts are paid to 
the association through the payroll along with the sick- 
ness and death premium covering the member himself. 

It has been estimated that 26,000,000 persons in the 
United States carry industrial insurance, paying $120,- 
000,000 per year, the average policy being $127. The 
average premium is about nine cents per week, indi- 
cating the reason for the high cost of collection. 

It is also interesting to note that the number of per- 
sons carrying industrial insurance in the United States 
was 78 per cent, greater than in Great Britain, but the 
aggregate amount of insurance premium was practically 
no greater, indicating in this country either lower rates 
or smaller policies, or both. 

Apparently five cents per week is a safe rate for a 
$100* benefit for death of wife, provided a reasonable 
number of the members insure their wives. In fact, 
I believe this rate can be lowered as soon as some ex- 
perience is gained to point the way. 

The insurance of wife and other dependents can be 
handled through the association more cheaply than 
through stock companies, and this has a tendency to 
attract men to the organization. In some cases, it may 
help reduce the frequency of the turn over of men. 
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Problem Number 43 
Shouij) an Association Provide Benefits for Death 

or Disability of All Dependents of Members? 

Ten per cent, of all the associations pay benefits for 
the deaths of dependents of members. The average 
cost for this service, covering other than wives, was 
about 28 cents for each member of these associations 
(44,381 persons), of whom six in each thousand re- 
ceived such benefits in a year, the average benefit being 
$43.46. These benefits range from about $10 for a 
stillborn child to $25 for the death of an 18-year-old 
child, $50 for father, mother, brother or sister, and 
in one case $100 for the death of a daughter in charge 
of the household of a member who had no wife (or 
husband). 

Apparently no association has covered either tem- 
porary or permanent disability of either wives or other 
dependents. The matter seems like quite a long step 
now, but if the associations arc looked upon as the 
easiest means of enabling labor to provide against future 
adversity along the lines of sickness and accident, I 
believe we shall, in a few years, see this feature em- 
bodied under suitable regulation in many of the asso- 
ciations. 

As a step in this direction, it seems possible to cover 
with ample safety, deaths of dependent children over 
two and under sixteen years of age at the rate of four 
cents per week for a $50 benefit. The rates may be 
reduced as experience warrants. This rate is intended 
for those cases where only the members insuring chil- 
dren pay the dues for such coverage. 

The average cost of 28 cents per year given in this 
problem covers cases where all members pay the same 
dues. This indicates that two cents per week for all 
members would permit an association to pay safely, 
say, about, $100 at the death of any dependent (wife, 
child, mother, etc.), of any member until enough ex- 
perience was had to determine more scientific rates. 

There is considerable question, however, about the 
willingness of labor to accept this sort of a plan where 
all members pay the same dues regardless of whether 
they have dependents or not. That can be best deter- 
mined by a vote in each case. 

Extract from By-L*Wl of Dodge Manufacturing Company 
Association 

Art VIII. Sec. 4. Members of this association may each 
take the various benefits at the corresponding rates of dues, 
provided that no member shall receive from all sources tem- 
porary disability benefits in excess of ninety per cent of his 
average wages for the three months preceding disability. 

This permits each member to insure his dependents 
or not, as he chooses. The rates are made high enough 
to distribute the cost over the members who subscribe 
for the protection. See Problem Number 17 in the 
February issue, page no. 

PROm.F.M NUMBER 44 

Should Temporary Disability Benefits Be Com- 
puted by the Day. Week or Month? 

Six per cent, of the associations pay by the day ; 87 
per cent, by the week ; one per cent by the month ; the 
remaining six per cent, did not specify. A few do not 
pav for a fraction of a week. It would appear to make 
little difference whether payments are computed by day 
or week, provided fractions of a week or month are 
prorated, otherwise the question is important. 

Regardless of the frequency of the payment of ben- 
efits, the unit of measurement should be one day in 
order to treat all members fairly, and benefits should 
be paid with the same frequency as the wages of the 
establishment. Labor is generally accustomed to wages 



based upon daily rates; consequently, daily benefits 
paid weekly or less often are usually desirable. 

Problem Number 45 
How Soon After. Joining Should a Member Be 
Eligible for Disability Benefits? 

Of the associations paying temporary disability ben- 
efits, 42 per cent, provide that members are eligible as 
soon as they join the association. It is interesting to 
sec that this provision is found in 88 per cent, of the 
associations managed by establishments, in 54 per cent, 
of those managed jointly; and in only 35 per cent, of 
those managed by employees. Fifty-eight per cent, 
of the associations require a specified length of mem- 
bership ranging from one week to 12 months. 

Thirty-eight per cent, of the associations having a 
specified time require membership of either 30 days, 
4 weeks or one month ; 26 per cent, require either 90 
days, 12 weeks or 3 months; 11 per cent, require either 
60 days, 8 weeks or 2 months; 10 per cent, require 6 
months, while the remaining 15 per cent, are thinly 
scattered. A few pay at once in case of accident. 

The purpose of requiring a period between joining 
the association and drawing benefits is to prevent em- 
ployees from joining to draw benefits for a disability 
due to sickness, which they feel coming on them or 
to which they have been exposed. A medical inspec- 
tion and an investigation before acceptance in connec- 
tion with a period of 30 days' wait, during which new 
members are not eligible for benefits except for acci- 
dents, should prevent loss from disability resulting from 
diseases contracted before joining. 

Problem Number 46 
When Should Temporary Disability Benefits 
Begin? 

Of all associations 93 per cent, pay temporary dis- 
ability benefits. Twelve per cent, of these associatons 
begin payments from the date of disability without 
restriction. Thirty-one per cent, pay from the start 
for disabilities continuing for periods varying from 
more than two days to more than two weeks. Ten per 
cent, pay after a waiting period of from one to six 
days. Thirty-two per cent, do not pay for the first 
seven days. Four associations require more than seven 
days, two of them not paying for the first two weeks. 
Ten per cent, pay from the start of accident disability, 
a few specifying that it must be an accident while on 
duty, and they have periods varying from one to four- 
teen days before payments begin for sickness. 

This question of temporary disability benefits has 
aroused considerable discussion in connection with 
workmen's compensation laws. The usual purpose of 
an association is to help the members when they cannot 
help themselves. If they can help themselves through 
disability of short duration, say the first three days, 
the cost of maintaining the association will be vastly 
less and dues will be correspondingly lower than when 
benefits cover the first three days. See Chart, page 222. 

Several short periods of disability coming close to- 
gether might be as unfortunate for the member and the 
association as one of longer duration and consequently 
should be covered by a provision whereby the total 
disability in a fixed period of time is taken into ac- 
count when computing benefits. Extract from By-Laws 
Dodge Manufacturing Company Association, Art. VIII. 

Sec. 10, Any conscientious efforts on the part of disabled 
members to return to work, which may actually result in re- 
lapse, causing two or mi>rc short periods of disability instead 
of one longer one. shall not deprire them of the benefits they 
would have received, had they remained away from work. They 
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shall tiot, however, be paid benefits for the davs on which thev 
work. 

Sec. jo. Convalescent members able to work part time, mav 
receive partial benefits in keeping with the facts at the dis- 
cretion of the directors. 

The law recently enacted by Congress covering com- 
pensation fur employees of the I'nited States Govern- 
ment in cases of accident and occupational diseases in- 
cludes a provision for three days waiting time. This 
law has the supjxjrt of the American Association for 
Labor Legislation and undoubtedly represents the views 
ol our foremost socioligists. Similar laws in Switzer- 
land and Germany have three days, while England has 
one week and our former I nited States law had 15 days. 

The Dodge Association has always paid benefits be- 
ginning with the fourth day, so that no statistics per- 
taining to claims for disability for a shorter waiting 
time are available. 

One very bad practice is found occassi<mally : An 
association may provide that benefits begin, say, after 
the first three days, unless the disability extends be- 
yond a specified time, say one or two weeks, when 
payment is then made for the whole time. This is 
equivalent to saying that if a member who is disabled 
for a period approximating the specified amount of 
time will only stay home a few days longer, the associa- 
tion will not only pay benefits for the extra time off, but 
will give him a l>onus consisting of the benefits covered 
by the waiting time. For example: a waiting time of 
four days may be cited ; a member sick two days gets 
nothing, but if he will malinger two days he will re- 
ceive benefits for all four days. Xo further comment 
is necessary. 

Problem X 1. muck 47 
Siiori.n .\x Association Limit the Perioii or 

Amount of Benefits for Temporary Disability? 

Four per cent, of the associations have no provision 
in their by-laws to limit the length of time during 
which a member may receive benefits for temporary 
disability. Some of these provide for a specified length 
of time as a maximum for each year, but apparently 
pay such benefits each year as long as disability con- 
tinues. 

Associations are of three classes: Those limiting the 
number of weekly licncfits in one year : those limiting 
the benefits to a certain number of weeks for each 
disability regardless of how many disabilities there 
may be in a year: and those which limit the amount 
of benefits both for one disability and for one year. 
As shown previously, some have as many as four per . 
iods for one disability, each succeeding period carry- 
ing a smaller benefit than the one before it until the 
last one sometimes is very small. 

Ten per cent, of the associations provide for dona- 
tions from the treasury to disabled members, or ex- 
tensions of periods according to the merits of extreme 
cases. The Dodge Association puts all incomes from 
merchandise sales, etc., into an emergency fund and 
loans this out without interest in some cases. 

Table 3 shows the various periods and the number 
of associations in which each method prevails. 

With 13 weeks as the most popular period and 22 
days as the average disability, the cost of periods longer 
than 13 weeks is less than their relative lenghts would 
siurgest. 

The experience of the Dodge Association during 
T»)i 5. together with what is known of experience else- 
where, indicates that for three cents additional dues 
each week, they could pay $1 per day benefits for 2f\ 
weeks instead of 13. It is interesting to note that the 
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cost of this extra 13 weeks is the same as the difference 
in cost of the 10 days between three and 13 days wait- 
ing time. See Chart. 

TABLE j. KEJ.ATIVK Fol'L LAKITY Of THE VAJUOL'S LIM11S OF TIME 
IRRING WHICH ASSOCIATIONS FAY DIS ABILITY BENEFITS 

Associations hating only one period of benefits 
Limit Number of 
in associations 
weeks in which 
'orotic limits 
>ear. prevail 
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P.efore selecting the length of period, careful con- 
sideration should he given to all phases of this problem. 
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Under New Management— Judging Men 

We Need Skilled Mechanics Somewhat, But We Need Foremen and 
Bosses Who Understand Mechanics Much More 

By Charles M. Morton 



The degree of success in installing efficiency methods 
defends upon Ihc judgment used in handlin-' labor - 
upon the understanding of the labor mind. And proper, 
intelligent, sympathetic care of the labor mind is hard 
to act among foremen and minor executives, 

Mr. Charles M. Morton, member of the American 
Society of Mechanical lingincers. was educated in the 
public schools of Sew York City and at the University 

A MAX who docs one job well will do all jobs 
well. Of course, the jobs themselves must be 
of a kind, in that they call for certain fixed 
capabilities. But even so. A neat toolmaker, for in- 
Mancc, will do a neat job of typewriting, once he gets 
his liand in. He is that kind of workman — if so be he 
is that kind of workman. Having commonsensc, and 
the trick that gt>cs with it, of reasoning from cause 
to effect, he will cut to the obvious in his work as 
surely as he will have his working tools always where 
he can instantly lay his hands upon them. A man of 
methodical mind, I believe such a man is called. 

At any rate, such a man in an industrial plant is more 
to be chosen than great riches, because such a man 
• s sharply representative of that which is synonymous 
with great riches in an industrial plant — efficient pro- 
duction. Nor will such a man ever give trouble, f ie 
knows what he knows, and takes a great pride in it; 
and because h i s 
work gives him the 
opportunity to ex- 
ercise that which 
he knows, he will 



of Xew Mexico. He served a drafting-room appren- 
ticeship and has had twelve years' experience in de- 
signing special machinery. During a part of that 
period he was in the employ of the U'cslinghoust Ma- 
chine Company, and was personal designer to Mr. 
George H'estinghouse in the gas-engine division. As 
an avocation he has pursued literary work for years, 
writing for both fiction and technical publications. 

Bosses of the " Smooth Type 

Too many men of the other type are occupying po- 
sitions of authority in the industrial world today. They 
may be, and frequently arc, good judges of work when 
that work is turned out. But when it comes to judging 
the man. or men, who turned out the work, they are 
what is technically known as "flivvers."' They won to 
their present incumbencies, as I have said, on qual- 
ities that arc best described as "smooth." They are 
likable— |>ossessed of the thing that makes them ac- 
ceptable to those above them — have, in a word, a some- 
thing that makes for success in a social way rather 
than in an executive way. As a situation it should not 
be. The qualities that make a man a success in a >ocial 
way do not always make for his success in an executive 
way. The contrary is usually true, I should say. 

A man given to correct analysis of men and measures 

is more often than 



take a great pride 
in his work and 
will hold to it 
quietly and gladly. 

Foremen with 

JUDGMENT 



Ralph Waldo Emerson said that every institution is but the 
lengthened shadow of a single man. Good judges of men are scarce 
—that is generally accepted. A good judge of men will surround 
himself with other good judges of men and his institution will 
enjoy a maximum of labor efficiency and a minimum of labor diffi- 
culties. Find a concern that is always having labor troubles and 
you will find a concern that needs reorganizing at the top. 



The world of industry is ever on the watch for such 
men. Industrial heads will inform you that such men 
are scarce. Such men are not scarce — we are a nation 
of born skilled mechanics. What is scarce, how- 
ever, is a tvpe of boss or foreman capable of 
judging. Kxecutivcs for the most part get their 
reports on the labor situation in their res|>ective 
plants from these middle men. and Itccause these mid 
die men are advanced more often than otherwise to 
positions of petty authority on qualities best described 
as "smooth." Their word is very likely to be inefficient 
—based on error in judgment. That it is so is lamen- 
table — but it is no less so. Indeed, the hell in industry 
—if there is a hell in industry — is due to this fact. It 
makes for friction. It makes for friction by reason of 
the discontent which it engenders in workmen, who 
themselves, often keen judges of men, are keen 
judges of the weaknesses frequently found in the 
men in power immediately above them. So I say the 
trouble lies not in the scarcity of efficient lalmr. Rather, 
i; lies in the scarcity of petty bosses and foremen of a 
type capable of judging correctly on labor matters. 



not a man ot in- 
dependent thought 
and action. H e 
generally is a man 
impatiently 
intolerant of sham 
o r buncombe 0 r 
chicanery, and, be- 
cause he can de- 
tect these as far as 
he can smell them, 
he frequently is 
rather more rugged than smooth in his intercourse with 
men. Which of itself, and quite obviously on the face 
of it, checks advancement. Such a man is generally 
unpopular. Men twist almut uneasily under his search- 
ing K aze - They judge him to be without diplomacy, 
do not like him, refuse to elevate him to a position of 
authority. In this they err. For such a man would 
make the best kind of petty boss or foreman. He would 
lie coldly fair where fairness was due. Contrarywise, 
he would be critical where criticism was in order.' And 
because of his knowledge of men and measures he 
would make few mistakes. 

An Inc ident from the Drawing Room 

I once knew a man whom I shall call Mr. Sparrow, 
because Sparrow was not his name. Sparrow was one 
vast ingratiating smile— to twist a Dickens phrase— and 
he was a sort of go-between, a runner, out of the chief 
engineer s office. That is to say. Sparrow was active 
between the chief engineer's office and all departments 
operating under this office. One of these departments 
was the drafting-room, of course, which was without 
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an established head at the time, owing to the fact that 
the organization was a new one, and matters were in 
a state of confusion more or less. The drafting-room 
carried a small corps of draftsmen, and because Spar- 
row walked with a sort of hitchy gait, the boys early- 
had tacked this nickname upon him. 

One Saturday morning, as the draftsmen were bent 
over their boards trying to get a job cleaned up so 
they could get away for the afternoon, Sparrow entered 
the room with his usual crowhop, carrying in both hands 
some blueprints and sketches. He was smiling, as usual 
— his superior sort of smile. He stepped over the 
threshold actively, and, breezing over to one of the 
drafting-boards, slapped the blueprints and sketches 
down upon it. Then he gazed around over the men 
with the air of one about to bestow favors upon un- 
deserving relatives— or something. Presently he gave 
utterance to some words. Said Sparrow : 

"Fellows, we're working tomorrow." 

That was all. 

It was all he said. Yet instantly every head in the 
room lifted, and in every eye there was a look of pro- 
nounced belligerancy. The organization was one that 
paid off semi-monthly, and, while it did not pay for 
overtime it did j«y for holidays and days off, 
and consequently was not an unsatisfactory in- 
stitution at all to work for. Nor were the men a dis- 
satisfied group of workmen. They had toiled long 
hours overtime on a number of occasions, and more 
than once had spent Sunday in the office. So it wasn't 
the men. Yet that little announcement of Sparrow's 
whipped them into a feeling of instant rebellion. It 
was not what he said ; it was the way he said it. 

For one tiling, he was not bestowing a favor upon the 
draftsmen, although his whole manner and tone of voice 
indicated that he believed that he was. And yet he 
himself might not have felt that way about it'. He 
was just a poor judge of humanity. For it brought on 
trouble later. Not one of the men came to the office 
the next day, Sunday, and one of the men even failed 
to appear Monday morning. Tuesday this man pre- 
sented himself quietly and handed in his notice. Evi- 
dently he had feared a wrathful hand and had secured 
himself against it by getting another position. Nor was 
that all. By the following Saturday two other men had 
quit the concern. And all because of a lamentable lack 
of insight into character on the part of a petty boss. 
No doubt Sparrow reported to his chief, when the mat- 
ter was brought up, that draftsmen, good draftsmen, 
were scarce, and labor troubles were common anyway. 
Efficient Labor is Truly Plenty 

Labor we have in plenty, and efficient labor we have 
in plenty also. And there is a deal of satisfaction among 
the majority of workmen. But the more capable 
a man is the more quickly will he become of- 
fended over errors in judgment concerning himself on 
the part of his immediate superiors. Nor will such a 
man remain satisfied for long under a petty boss or 
foreman whose qualities for holding the job arc a ready 
smile and a neat trick of turning a witticism when 
greeted by a superior. 

Sparrow was the other kind — I am inclined to linger 
on this clement bearing on labor in the industrial world, 
because of its very great importance, and because also 
it has not been given serious consideration. Sparrow- 
was not a judge of men. He held his position, as was 
plainly evident, by reason of an ingratiating manner to- 
ward his superiors. The chief unquestionably liked 
Sparrow. Sparrow himself unquestionably was a suc- 
cess in his own little circle of friends and acquaintances 



outside the office. No doubt Sparrow was "there" in 
that poignant way which is sought and accepted as 
marking a man "eligible" in our narrow social circles. 
Sparrow could probably tell a good story, if need be, 
and perhaps could carve a roast or flop off a turkey 
wing or leg with due skill. But when it came to read- 
ing with sure effectiveness the character and whims and 
foibles of men not of his protracted acquaintance, he 
was more than a bull in the china department— he was 
a downright nuisance and a loss to the concern. Yet 
how could the chief, as Sparrow was the sole medium 
between the draftsman and the chief — how could the 
chief know mat? Especially if the chief was a poor 
judge of men, as is not infrequently the case. 

Poor Judges of Men 

Show me a concern that is always having labor trou- 
bles and I will show you a concern that needs reorgan- 
izing from the top clear down to the bottom. The work- 
men themselves may remain. They have nothing to do 
with the system in vogue in the plant. All they have to 
do for the returns accruing to them every week in an en- 
velope is to turn out a certain quantity and quality of 
work. Dissatisfaction may be theirs, or it may not be 
theirs, depending upon certain things. But of one of 
these things executives may be assured. If dissatisfac- 
tion is theirs it is because of more or less constant fac- 
tion between themselves and those immediately over 
them. 

This is due to faulty selection of petty bosses. Faulty 
selection of petty bosses is due to faulty selection of 
foremen. Faulty selection of foreman is due to faulty- 
selection of superintendents. Faulty selection of super- 
intendents is due to faulty selection of managers. And 
so on, although this thing today is being remedied 
through so-called "employment managers." The inno- 
vation is wise, if the employment manager has been 
well selected, as he will be if the manager has been. 

Sparrow- 's Error of Judgment 
Let us return for a moment to Sparrow. Had Spar- 
row put his announcement this way : "Fellows, the chief 
wants you to work tomorrow," and had said it with a 
quiet smile: or had he said, "Fellows, it looks pretty 
much as if we're all slated to work tomorrow," and 
had said it with a sober countenance; or had he said, 
announcing it modestly: "I don't like it myself, boys, 
but the chief is being pushed for this job, and if you 
could manage to come down in the morning, he would 
consider it a very great favor to him." I say, if Mr. 
Sparrow had come into the drawing-room and made 
his announcement in a fashion following any one of 
these, the response, I verily believe, would have been 
favorable, and the gang, to a man, would have been 
on the job the next day— and no trouble. But no, Mr. 
Sparrow breezed into the room, slapped the sketches 
and blueprints down upon the table, and by manner and 
tone of voice and ill-selected choice of words gave the 
draftsmen to understand, willy-nilly, that they were to 
work the next day. He did not understand his men. 

Efficiency and Judgment 
Which brings me around to the efficiency side of this 
question. Efficiency is a thing pretty weil understood 
today — that is, the methods for gaining greater efficiency 
are fairly well understood. Efficiency organizations 
each have their own pet tricks, and all of them have to 
do with ways of doing a thing to effect savings in time 
and material. Most of them fasten their attention upon 
labor— the human element— and after getting this ele- 
ment well in hand they turn their attention to routes and 
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machines and the manifolding of papers. That they 
realize the importance of skilled labor to effect satis- 
factory results is obvious. 

That nearly all attempt to crowd an organization of 
workmen through the same gage of sieve is also ap- 
parent. That it can't be done, many have learned to 
their utmost dismay. Workmen cannot l>e handled suc- 
cessfully in groups, any more than children can be 
educated successfully in groups. Educators are com- 
ing to recognize this great truth, and industrial men 
of affairs also must come to recognize certain truths — 
of themselves well-known among the lower strata in 
industry — in their own game. A man is an individual, 
a unit, the composite of thousands of ancestors. 

Your Way Not His Way 

You cannot make an ox saw wood. Not as you your- 
self would saw it — directly. But this you can do. You 
can purchase a circular saw ; belt it to a treadmill ; lead 
your ox into this ; tie him fast to the bar ; throw off 
your clutch. The ox will feel himself slipping, and 
will begin to mount the endless wheel — and saw your 
wood for you. But please notice. He will saw your 
wood in his way and not in your way. You understand 
what your way is. Your way is to throw a length of 
four-foot stuff into a sav.buek ; lay firm hand-, upon 
your trusty bucksaw; and fly to it, making motions like 
a villain on a handcar making his escape from the hero 
on a locomotive going eighty miles an hour in a five- 
reel movie. But to get back. The ox is sawing the 
wood in his way. 

Pretty much the same thing must be done in this 
matter of labor. Not that workmen in the mass at all 
resemble the ox. Merely, I have taken an extreme case 
to bring out my point. However, the work of labor is 
frequently that of own brother to the ox. Often it is 
an endless grind, having neither head nor tail, and so 
completelv devoid of middle. 

But to try to make a lefthanded man do a stunt with 
his right hand which without thought he would do with 
his left hand, is like trying to change the color of his 
hair by the simple process of suggestion. It cannot be 
done. He will listen attentively to your explanations. 
But when your back is turned he will calmly continue 
to do the thing as he has always done it, unless he is 
a fool. And unless he is a fool also, his way of doing 
it, for him, will be the best and the quickest way. Be- 
cause — to flash back to my opening paragraphs — we are 
a nation of born skilled mechanics. That means that 
inherently we know "how." 

American Initiative 

I am minded to tell of an incident which will illus- 
trate American initiative. It happened in an American 
drafting-room. Three men were assigned the job. The 
job was in a hurry and the work was equally distributed 
among the three men an Austrian who had been in 
the country perhaps two years : a Serbian who had been 
in the States perhaps a year ; and a representative of a 
long line of ancestors who had done their bit toward 
making this country what it was— and is— his family- 
had been in America nearly three centuries. The job, 
as I say, was in a hurry. It consisled of tracing a great 
many very small drawings, about 9x12 inches in size. 
The chief scattered the sheets around on the three draw- 
ing boards, and told the boys to push the job. 

One draftsman, the Austrian, after removing the job 
he was working on, lacked down one of the rush draw- 
ings, made a guess with the shears as to the size of 
tracing he would require, and presently was tracing. 



It took him perhaps five minutes to get under way. He 
paid no attention to the other men. 

One of these men, the highly educated Serbian, was 
engrossed in the work of getting under way also. This 
man tacked down not one but three of the small draw- 
ings, covered the three with a single large piece of 
tracing cloth, and himself fell to work. The border 
lines, the pencilling off and inking in, would be taken 
care of later, as also would those of the job being 
tackled by the Austrian. I'erhaps eight minutes were 
consumed by this man in getting under way. 

But not so the third man — the American of long Amer- 
ican lineage. Having observed the methods exercised by 
his two associates — with somewhat of a sardonic grin on 
his fact? — he himself got busy. He first counted the 
number of drawings which had been apportioned to him 
to trace. There were ten or twelve of them. Having 
ascertained the number, he then spread his whole board 
with a single piece of tracing cloth, laid off in pencil 
Ihe size of the sheets to be traced, inked in the border 
lines to a number equal to the number of sheets re- 
quired. Then he cut them up; laid them aside; tacked 
down as many of the small drawings as his board would 
accommodate. After this he covered each with a piece 
of tracing cloth— already cut to size and with border 
lines inked— and began, as the second man had done, 
to trace a whole batch at once. Needless to say, he 
finished his job far ahead of either of the others. He 
was able to do this owing to the fact that he had com- 
pleted all similar jobs connected with the task at once 
— trimmed all sheets at once, inked all border lines at 
once, tacked all drawings down at once, traced all 
drawings at once. When the last drawing was traced 
the whole job was completed. 

American Labor 

I-abor — American labor— is like that. Where a job 
requires som initiative, American labor excels. Yet 
I hear some executive saying that his own labor is most- 
ly foreign and that none of his jobs call for initiative. 
All right — as far as it goes. His establishment may be 
overrun with foreigners — and probably is if it is an 
Eastern shop but all tasks, no matter how infinitesmal, 
or how often repeated, day in and day out, require at 
some time or other in the process some initiative. 

Personally, I never shave myself the same way twice, 
and I have been at it a good many years. The major 
processes I do indeed repeat— such as honing the razor, 
lathering my face and raking it down with the tool. 
Hut there repetition ends. I do the job sometimes in 
ten strokes, sometimes in fifteen ; sometimes in long 
strokes, sometimes in a number of short ones. But 
never in the same way twice. Nor does the most 
skilled barber shave all his customers in the same way. 
Muscle and Mind 

So with any task or operation performed through 
muscle and mind working one With the other — one 
under the influence of the other. The mind is really 
the controlling, the guiding, agency, and the mind anil 
wander, at times, no matter how engrossing or how 
mechanical the job. And it is just here where beautiful 
precision of movement slips. A machinist may pick 
up a part from his tray, place it in his lathe and chuck- 
it fast, set his tool and start the first cut, all as he has 
done the thing twenty times before without j>crccptihle 
variation in his movements one against the other, and 
on the twenty-first time fall down to such an extent 
that he will lose the time he has pined. It is purelv a 
case of mind over matter, ami mind ever was and ever 
will be a varying and a variable constituent to be dealt 
with. 
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Organizing a Purchasing Department 

Purchasing is Not Gambling in Materials But is An Important 

Function in Manufacturing 

By G. Sumner Small 



// purchasing is properly done materials are obtained 
when they are required, of the exact qualiis and quan- 
tity specified, and at the lowest price. The general 
methods by which these ends may be achieved are qiven 
in this article. 

Mr. G. Sumner Small is a graduate 'of the f'olxtech- 

TIIE conditions of the material market brought 
about by the war have given industry a new 
conception of the function of purchasing. He- 
fore the war the question of price seemed to play the 
most important part, but under the new conditions 
the paramount question is, Can the goods be purchased 
and delivered by the time they are needed for manu- 
facturing? 

While the saying holds good that the first profit in a 
business is in the purchasing, the attempt to purchase 
cheaply by beating the market is frequently carried to 
a point where it approaches speculation or gambling in 
futurities. Some concerns even go so far as to encour- 
age their purchasing agents to speculate by holding 
them accountable where a price fell after purchase was 
made, or because an additional quantity was not pur- 
chased before a price rose. 

While there are several commodities, of which a good 
example is coal, which varies in price with the season, 
and in the purchase of which the purchasing agent 
is able to take advantage of low prices by stocking 
up, as a general rule speculation in purchasing ma- 
terials is equivalent to speculation in wheat or in stocks, 
and has about the same opportunities for success. The 
purchasing agent who purchases at a time and in quan- 
tities in accordance with the requirements of consump- 
tion, and at the lowest quotation at the time of pur- 
chase, usually comes out ahead and best serves his 
concern. 

In a recent case a concern lost many thousands of 
dollars in speculation and seriously cmbarassed its man- 
ufacturing department through a shortage of material, 
by holding off on necessary purchases because of the 
belief that war time prices would not hold. The ex- 
ecutives refused needed pig iron at $22 per ton and 
finally covered at $46 per ton : this was but one of many 
materials in which they gambled on the wrong side 
of the market. 

Functions ok a PrKCH.vsixr. Department 

The functions of a purchasing department in the or- 
der in which the author has found them to be of the 
greatest importance in producing profits for manufac- 
turers, are as follows : 

(a) Obtaining the delivery of materials at the time 

they are required, 
(h) Obtaining materials of the exact quality for the 

results required, 
(c) Purchasing at the lowest possible price. 

Examples of Poor Follow Up Methods 
One of the lnrst illustrations in the author's experience 
of the conditions which may arise in a concern due to 
poor follow up methods in "the purchasing department 
was a small concern manufacturing heat-treating fur- 
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naces. The furnaces were constructed almost entirely 
from purchased castings and parts. The manufacturing 
consisted largely of assembly work. 

An investigation in the assembly department showed 
an amazing condition. Figuring roughly by weight, 
there was enough material on hand to construct over 
one hundred furnaces, but in no case were all the parts 
on hand that were necessary for the complete manu- 
facture of any one furnace. The assembly department 
was tilled with semi-completed furnaces on which work 
had been stopped because of lack of parts. The as- 
sembly crews had to be continually switched from one 
job to another as the needed parts came in, were fre- 
quently idle and the consequent assembly cost was so 
great that there was grave doubt as to whether the 
concern would be able to remain in business. The in- 
stallation in the purchasing department of a simple, 
businesslike follow-up system corrected the difficulties 
and put the concern on an excellent, profit-making basis. 

The manufacture of automobiles, especially those 
manufactured largely by assembling purchased parts, is 
another good example. The economical manufacture of 
automobiles is largely dependent on the maintaining of 
a uniform flow of parts through the plant, of a daily 
production of a uniform number of cars, and this is 
largely dependent on purchasing. A car cannot be 
completed in the assembly department unless every last 
necessary part is on hand. It is impossible to have the 
parts flow to the assembly department in the order and 
quantities in which they are required unless there is 
a comprehensive system of purchasing which obtains 
the deliveries of the parts needed, or the material from 
which the parts are to Ik- made, at the time necessary. 

The manufacturer of an excellent, though much de- 
eded small car, was forced at one time to ship his cars 
to dealers, minus hoods, because the hoods were not on 
hand when required. The plant had a notably excellent 
planning system, but in this case failed to give proper 
consideration to the ability of the vendor to live up to 
his contract. The purchasing agent must guard against 
the tendency on the part of vendors to accept attrac- 
tive orders for a specified delivery date, when there 
is no possibility of their being able to meet their promise. 

OlITAIXING DeSIKFJ) DELIVERIES 

If a purchasing department is to be organized so as 
to deliver material to the plant at the time at which 
it is required, the following points must he provided for: 

(a 1 The purchasing department must be supplied 
with information concerning the material wanted, and 
the exact date on which delivery is wanted, a sufficient 
time in advance of the delivery date required to enable 
them to obtain delivery on that elate under the existing 
market conditions- 
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(b» The purchasing department must keep the man- 
ufacturing department posted in regard to the length 
of time in advance of requirements that material must 
be ordered to obtain the delivery wanted. 

(c) Where there is any doubt of the ability of the 
vendor to deliver the quantity required at the time re- 
quired, an investigation of the vendor should be made. 

(d) The requests for quotations and the purclvase 
orders should be followed up systematically and per- 
sistant!)' until the required goods have been received. 

It is evidently unfair for a concern to expect its pur- 
chasing agent to obtain the delivery of material in two 
months' time where the existing delivery time is four 
months, nor can he be expected to buy at the lowest 
prices on short time delivery. Where a purchasing 
agent is forced to insist continually on exceptionally 
short deliveries, he becomes a jtest to vendors. They 
may have to upset their manufacturing schedules to 
meet his demands, and if the vendors are crowded with 
orders he will be the first customer dropped as his 
business is undesirable. 

Planning Purchasing 

The purchasing agent should, as a routine matter, 
deliver to the manufacturing planning department at 
regular intervals a list showing the existing delivery 
time required for each of the various classes of material 
purchased. The manufacturing planning department is 
then able to arrange to plan its material requirements 
sufficiently in advance to allow ample purchasing time. 
If, after this information has been given, the purchas- 
ing agent is not given the length of time to purchase 
as stated on his list, and the goods arc not received in 
time, the blame lies on the manufacturing planning 
de|>artment. 

All requisitions on the purchasing department should 
have on them the date on which the delivery of material 
must be made. If the time allowed to purchase is not 
sufficient, the purchasing agent should notify the author 
of the requisition stating when delivery can lie ex|>ected. 

Rfj.i ability of Vendors 
Where large contracts are made with vendors, an 
investigation of the ability of the vendor to meet the 
deliveries specified should he made. Inquiries among 
the vendor's customers may show that due to careless- 
ness or inadequate planning methods the vendor is 
chronically late in his deliveries. In some cases the 
vendor is willing to be penalized in case he fails to 
deliver on the dates specified. The law does not allow 
penalties in contracts but does allow reimbursing for 
losses sustained. A clause may be inserted in the con- 
tract stating that in case of failure to deliver on the 
date specified the vendor shall pay a certain sum each 
day until delivery is made, as and for liquidated 
damages. 

In times of good business vendors are seldom w illing 
to submit to penalties and other means must l>e taken 
to assure the desired deliveries. The author has seen 
a manufacturing concern accept a large contract which 
a later investigation showed the concern was not me- 
chanically equipped to produce and could not be me- 
chanically equipped to produce in the time given. 

The only means of protection against such vendors 
is to make an actual investigation of the plant capacity 
and organization of the concern in question. The pur- 
chasing agent is hardly fitted to make such an investi- 
gation and must arrange to have it made either by a 
competent man from his own concern or by an outside 
firm of production socialists. 



FOLLOWING L'f ORDERS 

The follow-up system might be called the mainspring 
of the purchasing department, for satisfactory purchas- 
ing serv ice from the manufacturing standpoint is almost 
wholly dependent on it. 

A follow-up system may be generally described as a 
means by which matters to be taken up at certain 
definite times are automatically brought to the atten 
tion of the person concerned at the time specified. The 
usual machinery for such a system is merely a drawer 
file indexed by dates. If a matter is to be brought up 
on a certain date it is filed under that date in this file. 
Each day the matter contained in the file for the date 
is taken out and given to those interested. In this way, 
on the date set the matter is automatically brought to 
the attenion of those concerned. 

The first point to be followed up in purchasing is 
the obtaining of quotations. When a quotation is writ- 
ten for, a copy of the letter should be filed in the follow- 
up file by the date by which a reply can be expected. 
The length of time allowed naturally depends on the 
distance the letters have to travel, with an allowance 
for a legitimate time for the concern written to collect 
the information required and answer the letter. If no 
reply is received by the follow-up date another letter 
should be written. In many cases form follow-up let- 
ters can be used to advantage. 

All purchase orders should specify the dates on which 
shipment or delivery is required, however, this is often 
not sufficient in itself to assure delivery on the date 
stated and concerns take further means to impress the 
importance of the delivery date on the vendor. An 
effective means is the inclusion of a clause on the order 
that the contract is not binding until the order has been 
acknowledged and the specified delivery date agreed 
to as part of the contract. Another harsher method 
is to state that. " We reserve the right to reject all 
goods not delivered on or before the date specified." 
These statements are generally printed in red so as to 
attract the attention of the vendor. 

Some concerns have obtained good results by inclos- 
ing an extra order copy to be returned as an acknowl- 
edgment, or by having an acknowledgment slip attached 
to the purchase order by perforations. Either of these 
acknowledgment forms should contain an agreement 
to the delivery date specified that must he signed. 

Establish inc. Favorable Relations with the 
Vendor 

The purchasing agent will often obtain valuable in- 
formation in regard to the best method of dealing 
with vendors from the sales manager of his concern. 
The methods by which favored customers obtain the 
best service from his concern will be the best methods 
for him to adopt in dealing with vendors. The service 
you obtain de|>ends largely on the moral status you 
establish. If they learn that when you set a delivery 
date you mean business you will have little trouble in 
obtaining service. 

The foregoing point is well illustrated by the cus- 
tomers of a certain foundry. Cine wrote rather tru- 
culent letters to which no attention was paid while a 
mild request from the other brought immediate action. 
It was explained to me that the truculent one was 
always in a rush but forgot all about the letter after 
writing it. and that they would not hear from him again 
if they delayed the order a month. However, when the 
mild one wrote it meant that he really needed the goods 
and they liked to oblige him. 
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The success of the mild customer in obtaining what 
he wanted was due to his adequate methods of planning 
and following up his purchases. He allowed them a 
reasonable time for manufacturing and delivering his 
orders, but if his goods were not delivered on time 
they invariably heard from him. In the unusual cases 
in which he requested quick delivery they knew he 
actually needed the goods quickly and did their best 
to help him out. 

The easiest method of following up orders is to have 
an extra 1 copy of the order written which can be used 
for filing in the follow-up file. This copy should have 
spaces provided on it for making notations of all fol- 
low-up letters. 

The first matter to be followed up in regard to a 
purchase ordef is the receipt of the acknowledgment. 
If the acknowledgment is not received within a reason- 
able time a letter requesting an acknowledgment should 
be written. After receiving a few letters of this sort 
a vendor will take particular pains to acknowledge your 
orders promptly. 

The next follow-up point is the receipt of the invoice. 
If you have allowed yourself a margin of safety on 
your delivery date, that is, if you will not require the 
goods for say ten days after the delivery date set, 
and you are dealing with a reliable vendor, you can 
place your follow-up copy of the order at the date on 
which you should receive the invoice if the goods have 
been shipped when promised. 

If you will need the goods on the delivery date or 
are dealing with an unknown or unreliable vendor, the 
follow-up copy should be filed ahead of the delivery 
c'atc. and on the follow-up date a letter should be 
written reminding the vendor of your order and the 
fact that you will need the goods promptly on the 
delivery date set. 

The purchasing agent will find it advisable to retain 
in his department two copies of the purchase order 
and also the purchase requisition. One copy of the 
order should be filed in the follow-up file, the other copy 
should be filed by purchase order number and the re- 
quisition copy should be filed by the department order- 
ing the goods and sub-filed by class of goods ordered 

Purchasing Goods for Stock 
The purchase of goods for stock should be handled 
somewhat differently than the purchasing of other 
goods. 

By the usual method the stock clerk determines that 
additional stock goods are needed and orders the goods 
purchased by sending a requisition to the purchasing 
agent. The author has found that it is more efficient 
and requires less clerical labor if the stock records are 
maintained in the purchasing department. 

In this system the stock clerk is taken over by the 
purchasing department. When stores issues material 
on a requisition, instead of entering the material given 
out on the stock cards, it sends the requisitions to the 
purchasing department where the material is entered on 
the stock cards by the stock clerk. When the stock 
clerk finds that more material must be ordered, instead 
of writing a requisition he merely gives the stock card 
in question to the purchasing agent, who writes his pur- 
chase order from it. This saves the labor of writing 
requisitions. The constant following up of the pur- 
chasing department by stores for needed stock goods is 
also eliminated as the responsibility for maintaining that 
stock is shifted to the purchasing department. 

The entering of the stock requisitions on the stock 
cards keeps the purchasing department in constant touch 



with the quantity of stock on hand, and if there is an 
unusual run on any stock goods they are aware of it and 
are able to hurry in their purchases of the goods in 
question. 

For convenience in purchasing, space is provided on 
the stock cards for entering the full purchase specifica- 
tions of the material they represent. There is also space 
at the top of the stock card for entering the names of 
the vendors from whom the goods may be purchased 
and their quotations. This saves the purchasing depart- 
ment the work of keeping a separate file containing these 
data, and gives them a ready record by products showing 
vendors, prices, specifications, last purchase price, date 
of purchase, quantity ordered, date ordered, date re- 
ceived and also the quantity of the goods that is being 
used. 

Carrying the Least Stock Necessary for Require- 
ments 

As the purchasing department is responsible under 
the system outlined for maintaining an adequate amount 
of all stock goods on hand, it becomes its function to de- 
termine the minimum amounts of stock goods to be car- 
ried, and the amounts that shall be ordered at one time. 
The definition of the minimum amount of stock to be 
carried is the lowest amount to which the stock is to 
be allowed to fall before more goods arc ordered. The 
minimum amount should be a quantity of goods suffi- 
cient to last until more goods can be purchased and 
delivered. This quantity is evidently dependent on the 
quantity of the goods which are being used in a given 
time and on the length of time which it takes to pur- 
chase more goods. 

To set the minimum amount for any item of stock 
goods the purchasing department determines first the 
length of time which will be required to puchase the 
goods and have them delivered. When this has been 
determined the stock card is referred to and the quan- 
tity of goods withdrawn from stock for an equal length 
of time are determined from the entries on the card. 
This amount plus an additional amount for a margin of 
safety in case delivery is slow is set as the minimum 
amount. 

The minimum amount when set is not final and must 
be changed whenever conditions change. Whenever 
entries are made on the stock card, the increase or de- 
crease in the use of the material should be noted and. if 
considerable, the minimum amount to cam- should be 
increased or decreased in proportion. When the time 
required to purchase certain classes of goods changes, 
the stock cards for that class of goods should be re- 
moved from their files and their minimum amounts 
should be changed to meet the new conditions. 

The amount of any stock item that should be pur- 
chased at one time is ordinarily set at a quantity equal 
to the minimum amount. When this is done the stock 
on hand and the investment tied up in that stock is re- 
duced to the lowest possible figure. There are. how - 
ever, times when this procedure is not advisable such as 
where a decrease in price or a carload shipment can be 
obtained by a reasonable increase in the amount of the 
order. 

The method of determining when it is necessary to 
place an order for stock goods is as follows. When the 
stock clerk enters on the stock card the withdrawal of 
material and finds that the withdrawal reduces the 
amount remaining on hand to or below the minimum 
amount, he withdraws the stock card and passes it to 
the purchasing agent or his assistant who writes a pur- 
chase order for the amount to be ordered. The concern 
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ordered from, the amount ordered, the price and the 
date are entered on the card, and it is returned to the 
stock clerk. When it is returned to its file a clip signal 
is attached to it and remains on it until the goods or- 
dered have been received. By this means all stock cards 
on which there are outstanding purchase orders are dis- 
tinguished by a flag and can be more readily located. 
Purchasing to Exact Specifications 

One of the greatest savings that can be made in pur- 
chasing is by purchasing to the exact specifications 
which are the best suited to the intended use to which 
the material is to be put. The fault of buying material 
of a far better quality than is necessary for the intended 
use is frequently met with. On the other hand as great 
a loss is often sustained by buying materials of too low 
a quality. This results often in material waste, or in 
excessive labor cost in working up the material and fre- 
quently means dissatisfied customers. 

In a silk ribbon mill, what appeared to be an evident 
saving was made by buying an inferior quality of silk. 
Investigation showed that the delay to looms and loss 
of production from the additional breaking of threads 
with the inferior quality of silk as compared with the 
better quality amounted to many times the extra cost of 
the better grade of silk. In addition this meant a better 
product and more satisfied customers. There were, 
however, more expensive grades of silk yet which in- 
vestigation showed it did not pay to use as the additional 
strength and reduction in thread breakage would not 
pay the additional cost. 

In another case the author made a saving for a brew- 
ery by purchasing their coal to specification as to the 
heat units per pound and the allowable percentage of 
sulphur. Under the contract as drawn up a bonus was 
paid for coal better than specifications and rebate was 
given when the coal fell below specifications. The con- 
tract was made with the same company that had previ- 
ously supplied an extremely poor quality of coal, and 
was closed at the same price that had been paid for the 
coal formerly supplied. 

For every use there is an exact quality of material 
which best serves the purpose. To find this quality 
careful consideration must be given to cost as compared 
with reduction in waste, saving in manufacturing labor 
and improvement in durability or appearance of the fin- 
ished product. 

The more modern large plants are usually equipped 
with laboratories where the exact suitability of the va- 
rious grades of material for the intended use arc deter- 
mined and purchase specifications drawn up. These 
laboratories also sample and test all incoming material 
and determine if it is the quality ordered. The testing 
of purchased goods for quality is as important as weigh- 
ing or counting them for you pay for quality as well as 
quantity. 

While the purchasing agent is usually not in a posi- 
tion to start and manage laboratories for the testing of 
goods, he can at least show the management the im- 
portance of such a step and the probable savings to be 
effected. 

A start in the right direction can be made by listing 
a number of the purchased articles and questioning their 
quality. As examples, pencils can be purchased from a 
cent a piece up. Is the quality you use one that gives 
satisfaction and is it the cheapest that will give satisfac- 
tion? Is the quality of paper used in letters and forms 
consistent with the use to which they are put? An an- 
alysis of purchased goods will often prove surprising in 
showing up useless waste, and will lead to savings. 



Reducing the Variety of Goods Purchased 
Concerns frequently buy a variety of goods far 
greater than is necessary to meet all their requirements. 
This arises sometimes from lack of standardization in 
the designing of their products and sometimes from al- 
lowing each department to order supplies in accordance 
with particular whims. The results are a very much 
larger stock than is necessary, the ordering of goods in 
small quantities at higher prices, and often the turning 
out of finished products for which it is difficult for the 
customers to obtain repair parts. 

This inefficiency can also be readily shown up by 
analysis. Compare the types of certain articles used by 
the various departments. Is there any reason why they 
should not all use the same type ? Analyizc any special 
articles or special sizes or qualities of articles that are 
purchased. Is there not a standard article that would 
answer the purpose just as well? Analyze the variety 
of types, sizes, or qualities of a purchased article. Is 
there a sound reason why so many kinds are used, or is 
it just carelessness? An analysis of this sort will re- 
pay you many times the effort expended in savings 
effected. 

Buying at Lowest Prices 

As has been before stated, the holding off of purchase 
or the purchase in advance because of the belief that 
prices arc going up or down, is dangerous and closely 
akin to speculation. There are some keen judges of 
business conditions who may profit in this way but the 
average man would do well to leave the speculative side 
of purchasing strictly alone. However, there are legit- 
imate opportunities for cheap purchasing at quotations 
below the market prices and the purchasing agent should 
keep closely in touch with market conditions through the 
trade papers pertaining to the goods purchased. 

The price at which a purchasing agent is able to buy 
goods is dependent on the current prices at the time of 
buying and the size of the market from which purchase 
is made. The more vendors a purchasing agent deals 
with the more liable he is to be able to purchase at the 
cheapest price. Except where prices are standard there 
is one concern selling the article you want which is 
quoting the lowest price. If that concern is not on your 
list you will not purchase at the lowest price. 

Whenever an advertisement is seen of a concern sell- 
ing any of the articles you buy, but not on your list it 
should be added to your list and quotations written for. 
If they sell goods that you carry in stock, their name 
should' be entered on the stock cards of the articles in 
question. If they sell goods purchased but not carried 
in stock, their name should be entered on the vendors 
card for the articles in question. 

The foregoing gives, in brief, the principles on which 
the author has reorganized many purchasing depart- 
ments. The giving of the details of systems and forms 
has been avoided as they seldom apply to any but the 
particular conditions for which they were designed. 
Principles are universal and particulars should be care- 
fully designed in accordance with the principles, but 
made to fit the individual needs of the case in hand. 



Measurement of Management 

By Frederick C. Coburn 

Xai'al Constructor V. S. N., Manager Naval Aircraft Factory 

LET us consider the stockholders viewpoint first. 
The stockholders arc the owners of business. 
They have invested capital in it and naturally 
look for a return, and it is by the relation between the 



Digitized by Google 



282 INDUSTRIAL 3 

amount of this return and the amount of capital invested 
that they judge the management or the efficiency of man- 
agement. There arc many evils arising out of this habit 
of stockholders, especially when there is a condition of 
absentee ownership. There is a tendency to run down 
the plant, to maintain interest and dividend payments, 
and do certain things in order to support the market 
value of securities. Stockholders are uneducated as a 
rule in regard to matters of industrial management and 
think that whenever wages are raised dividends go down. 

It would be well if there was some way to get stock- 
holders to study the balance sheet so as to be sure the 
plant has been maintained, and to have some way of 
learning the effect of raising wages, provided the raise is 
based on a quid pro quo. 

The Customer's Viewpoint 
The customers, or what is the same thing, the public, 
look at the quality of goods produced in connection with 
the price ; that is. they want quality at a price and at the 
same time they consider deliveries and service. The 
matter of service is becoming increasingly important. 
Intrinsically, so-called service is worthless, for if the 
company does the job right the amount of service needed 
should ordinarily be small, but it makes the customers 
feel good and, although expensive, appears to pay. 
The Employees' Viewpoint 

The average employee wants first a steady job. so that 
he may know how much he has coming in each week 
and can adjust his scale of living to it. Xext he wants 
good wage>. that is, as good wages as other people en 
gaged in the same kind of work receive. Next, he 
wants fair treatment from his employers, and finally he 
thinks of good working conditions. 

The Banker's Viewpoint 

The banker is drawn in because he is asked to lend 
money to the company. Before he makes a loan he 
wants to see the balance sheet and then his first thought 
is the relation lietvvecn the amount of quick assets and 
the amount of quick liabilities. Tie then becomes inter- 
ested in earnings, dividend records, appraised value of 
the property and depreciation reserves. 

Industry has not yet recovered from the banker's idea 
that the efficiency of industrial management can be 
judged by the relation between the amount of ••non-pro- 
ductive labor expenditure" and the "productive labor 
expenditure."' This method probably arose out of the 
practice of judging the efficiency of the management of 
a railroad by the relation between operating expense 
and earnings. There may be some value in this cri- 
terion, hut the relation lietween overhead expense and 
productive labor has nothing to do with the efficiency of 
management. Nevertheless the effort to make expense 
small with reference to the productive labor pay roll has 
held back the development of organization and proper 
management as much as any other one thing. 

Tun Creditor's Point of View 

After the creditor has considered the company as a 
credit risk and made a loan, he judges the company by 
its promptness and regularity of payment. 

The Management Expert's Viewpoint 

One who is interested in the subject of management 
and has made a careful analysis of the job. sympathizes 
with each of the above groups. Some of their criteria 
may not be good, but on the whole the business is actu- 
ally judged from all those viewpoints, and the business 
must be made to look right from all of them. 

Assuming that we have the five general functions of 
management, namely, sales, engineering, production, 
financial and legal, these criteria may be distributed to 
show what each function is responsible for: The sales 
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department for deliveries, service, steady work; engi- 
neering department for quality, service ; production de- 
partment for maintenance of plant, quality of output, 
deliveries, steady work, wages, treatment of employees, 
working conditions; financial department for dividend 
record, balance sheet, promptness of payment; legal de- 
partment for attitude toward the public. 

With the responsibilities of the sales department this 
article will not deal. The responsibilities of the engi- 
neering department fall without our present considera- 
tion. The financial and legal departments likewise are 
not for us to discuss here. 

But the production department is our field and we 
shall try to show that competent people in supervisory- 
positions, with proper organization, good control and 
fair knowledge of facts, will do their jobs and form the 
foundation for the sales, financial and engineering de- 
partments and general administration to lean upon. 

It is not well to set up any one criterion by which to 
judge the efficiency of the management of the produc- 
tion department but rather to consider that we have 
seven criteria. Nearly if not all of these may be lumped 
together in the general term of control. Then the com- 
plete control by people who arc earnest, thoughtful and 
doing their job will produce methods of management 
which will measure up well by any criterion. 

A Few Examples 

There is a cotton mill in a certain state which violates 
nearly all these seven criteria. It docs maintain plant, 
quality of output and affords steady work; but in deliv- 
eries it is execrable, the wages are abominably low, the 
subject of treatment of employees is given practically 
no thought, and the working conditions are by no means 
satisfactory. Looking at the plant one finds an exces- 
sive amount of material in progress, lax methods of time 
keeping, a piece rate system of payment based on the 
principle of limiting the earnings of the employees, but 
at the same time getting the maximum output. 

At another textile mill there is really no coordinating 
head, no central control, the various department fore- 
men run their own departments in their own sweet way. 
The plant is run down, is unsanitary ; and there is no 
thought given to the development of [tersonnel. 

At another plant, a machine shop, the management is 
excellent from a technical point of view ; the plant is 
fine; they have unusually good sales; and yet realize 
about one-third the proper production because no one 
in the firm understands how to keep work moving. 

In any one of these cases a central control vested in 
a manager who is earnest in doing his job, capable and 
acquainted with what other people in the industrial 
world are doing would correct these conditions. 

Dividend Record No Criterion 
The dividend record is no criterion by which to judge 
shop management, because dividends may be made 
even though shop management may be abominable. 
The relation between expense and productive labor is 
no criterion of management because it puts a premium 
on inefficient management. The less expensive the 
plant, the less money sjwnt on supervision, planning of 
work, provision of suitable equipment and proper tools, 
the smaller will be the expense : and the poorer the 
labor and slower in work, the higher will be the labor 
cost |>cr unit of output. With these conditions obtain- 
ing the ratio between expense and labor is small. 

The suitability of the plant, its buildings and real 
estate, its location with respect to the labor market, 
transportation facilities, material market, etc., are all 
criteria by which to judge the founders of the business, 
perhaps, but are wholly useless by which to judge the 
present operators of the plant. 



Digitized by Google 



March, 1918 



Employment and Labor Maintenance 

A Special Department to Aid Employment Executives 



imiuiimiTnmnniiwmiiniRii 



of 



Standardization of the 
Leaving Jobs 
By J. D. Hackett 

Industrial Counselors, Inc. 

IN attempting to reduce lahor turnover, the investi- 
gator's first impulse is to ascertain why men leave 
work because success in the undertaking is mainly 
dependent on this knowledge. Accurate tabulation of 
the cause of leaving not only indicates definite remedies 
for turnover but shows conclusively whether men are 
eligible for re-employment. Since some firms re-hire 
as much as twenty per cent, of their men the cause of 
their departure, in the first instance, should he definite- 
ly known and put on record, otherwise unsatisfactory 
men may be taken on again. It should, therefore, be 
the ambition of every employer to have a statistical 
compilation as to the cause of leaving in his hands at 
the end of every month, so that he can discover facts 
which promote intelligent turnover reduction. 

Unfortunately the wisdom of securing this informa- 
tion has not always been recognized and the fault is 
principally due to undeveloj>ed employment methods. 
Even where centralized employment offices exist, the 
subject has not been valued at its true worth. Two 
things, therefore, seem desirable: A standard list of 
the causes of leaving ; a standard terminology. 

Definition- of Terms 

In the first place it is well to remember that the word 
"leaving" refers to departure from whatever cause. 
Those who leave are divided into four major groups : 
quit, laid off. discharged, strike. 

The term "quit" applies to men who leave voluntar- 
ily, either because conditions of work or pay are unsat- 
isfactory at the plant or better elsewhere, or for some 
extraneous reason. In certain firms a distinction is 
drawn between the above term and "resigned." In one 
case a man leaves without notice, in the other due notice 
of intention is given. 

Men are usually "laid off," permanently or temporar- 
ily as the case may be, because of lack of work or be- 
cause they are unsuited in some respect through no per- 
sonal fault or for the sake of discipline. A distinction 
is sometimes made between men laid off for a determi- 
nate or indeterminate period. In the former case men 
are put on the absent list. With the exception of men 
who are forced to retire through reaching the age limit, 
all are eligible for re- employment. 

The term "Discharged" indicates only men who have 
been forced out by the employer "for cause." "Dis- 
missed" is. perhaps, a better term though it is not so 
commonly used. The remaining group comes under 
the heading "strike." 

The day is rapidly approaching when the employer 
will demand monthly returns of his shifting labor with 
full and exact details as to the cause of leaving, which 
will be considered as imjiortant as production sheets 
are now, but, though many executives know their ap- 
proximate annual turnover rate, not one in a thousand 
has the remotest conception of the relative amount of 
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those who quit, those w ho are laid off and those who are 
discharged, and the significance which the increase or 
decrease of those figures indicates. 

Summary ok 100,000 Causes 
In an examination of a hundred thousand causes of 
the reasons for leaving work, in some of the more rep- 
resentative plants of the country, it was recently found 
that 74.6 per cent, quit, 12.2 per cent, were laid off and 
13.2 per cent, were discharged. The large majority of 
existing statistics are almost worthless, however, be- 
cause there is seldom a proper classification and the as- 
signed cause is too vague in many cases. Much, for 
instance, is left to the imagination when one is told that 
a man was discharged because he was "unsatisfactory," 
'unreliable,"' or "unsuitable,'' yet these are the typical 
phrases under which foremen often take shelter. If 
specific reasons, well known to the foreman at the time, 
were indicated, indiscriminate discharge would be min- 
imized considerably. 

In one firm where explicit directions were given as 
to the correct method of making returns, the following 
interpretations were received from the foremen: "No 
like work," "no good," "service no longer required," 
"too much money, this fellow," and so on. Under the 
heading "Quit" men were described as "going away," 
"Dissatisfied," while many "worked notice" and "re- 
signed." This will be the result as long as the fore- 
man is allowed to choose his own words. The only 
remedy is the establishment of a standard method for 
recording the facts and the provision of the machinery 
whereby they may be obtained. 

Another difficultv ar ises in the case of men from 
whom no reason for leaving has been obtained. This 
was found, in a recently investigated case, to amount to 
over 00 |>er cent, of the men who quit and 10 per cent, 
of the men who were discharged. While it is sometimes 
difficult to obtain the reason when men quit without 
notice, no such contingency should arise in the case of 
discharge because a man cannot be discharged without 
some one being responsible. 

SUBtHVISIONS OF MAIN GROUPS 

Having divided those who leave into four main 
groups, further subdivision remains to be considered. 
It would seem, from an examination of the records of 
a number of plants, that men who quit may be placed 
conveniently in three classes. 

(a) Work. 
Quitters (b) Pay. 

(c ) Personal reasons. 

It is undoubtedly of value to the employer to know 
the nature of work to which his employees object so 
strongly that thev seek another job. intrinsically it 
may be impossibfe to improve conditions or the cost 
may be prohibitive. On the other hand the records may 
show that the turnover cost may lie actually less than 
the cost of improvement. If men leave, as occasionally 
occurs because of wet floors: drainage, possibly at a 
trifling expense mav remedy the trouble. Tf a girl "ob- 
jects to the smell of glue" it will be easier to remove the 
girl than the smell. 
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Many men quit work because they have a better job 
elsewhere, and the wise employer will seek to ascertain 
in what respect his work is inferior. Other men will 
consider their work too hard or too monotonous; they 
will object to part time, short time, delays in netting 
material, night work or continuous Sunday work ; thev 
may consider the work dangerous and the risk involved 
too much for a family man ; they dislike excessive dust, 
heat or fumes; they insist on warmth, good drinking 
water, modern sanitation and so on. All of these, which 
are the most usual, should be carefully classified under 
the main heading "Quit Work." 

Frequently men quit because their pay is too small or, 
conversely, fxreause it is better elsewhere. Another ob- 
jection is against docking or tines. Some quit because 
there is no extra reward for overtime, no prospect of 
an increase, because pay is reduced or the system of 
paying is faulty. 

Progressive employers find it advantageous to know 
how many of their men leave on account of pay, par- 
ticularly if the number shows a gradual monthly in- 
crease. Whether a man thinks he is getting ton 'little 
or believes he can get more elsewhere matters but slight- 
ly ; the circumstance indicates that the employer should 
consider the revision of his pay schedule and thus avoid 
a strike. 

Personal Reasons for Oiittinc, 

Of the personal reasons for quitting work there is 
no end. ( )ne foreman, on being asked to make a tabu- 
lation, said if there were a thousand men leaving they 
would have a thousand different excuses for the move. 
This is largely true, but many of the differences arc 
merely verbal and unessential. If a man complains he 
must leave because the work hurts his hack he may be 
properly described as physically unsuitable unless the 
fault is with the work and not with the man. That men 
"move away" is hardly precise enough to be of value 
and is unimportant unless it has something to do with 
the plant. It is an entirely different matter if housing 
conditions make it necessary for a man to change his 
employment. A large loss of employees on this account 
may force the employer to consider a proper housing 
scheme in order to stabilize his working force. 

Just now a considerable number of men leave work 
to join the army, navy or some other branch of the 
service. All of these may be classed under '"Govern- 
ment service." Illness in one form or another was fre- 
quently found on the records of the plants investigated. 
Some firms very properly draw a distinction between 
occupational disease and sickness not directly due to 
work, also between accidents happening inside and out- 
side the plant. Men who leave on account of accident 
or illness outside the plant are classified in the quits, 
otherwise they are laid off. 

The natural ambition of every employer is to lay off 
as few of his men as possible through lack of work. 
The immediate gain through dropping men may be more 
than neutralized in the cost of hiring and training others 
to take their places when work picks up. The number 
of men laid off should be as small as possible. It is an 
evidence of good planning. Seasonal work in some 
plants causes considerable lay-offs but this has been 
minimized greatly by good management. 

Men who are temporarily deprived of work by way 
of discipline are placed in the Iaid-off column and the 
exact cause, in each ca-e. should be recorded. This is 
a convenient place to put such ca*cs as those in which 
men are found unsuitable through faulty employment 
methods or because they do not quite fit in with the 
scheme of things. If men have "trouble with the fore- 
man" or anyone ebc the matter should be defined. 
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Classification of Discharge 

The classification of discharged men may be arranged 
in two groups. 

Discharged Ca) Work. 

(b) Personal character. 

It is not always easy to decide whether the effect ot 
work on the character, or character on the work, is the 
determining factor, but a personal knowledge of the cir- 
cumstances usually decides the point. 

The reasons for discharge as regards work are nu- 
merous but can be roughly grouped under a convenient 
number of headings. It is not advisable U< have a sepa- 
rate heading for such closely allied tern;- a^, careless, 
indifferent, neglectful and the like, any more than for 
men who are lazy, unwilling or loafers. So long as 
there arc no standards to go by men will be discharged 
for a number of slightly different reasons which might 
better be grouped. For instance, unsteady and inat- 
tentive men may be put together in one group, while 
incompetent and incapable men may be placed in an- 
other. ( iencral terms, however, should be avoided. 

Classification of reasons for discharge due to |icr- 
sonal characteristics is not difficult. Under one group 
may be included those who are quarrel-ome. fighting or 
merely disagreeable and men who "can't get along" ; 
under another the grafter, borrower and the "dead 
beat"; so with the drinker whether he i~ described as 
intemperate, unsteady or a booze fighter. Dishonest 
men, pilferers and thieves should be classed together, 
as should the insubordinate and disobedient. 

Temporary Absences 

In some places men are granted what i* known as an 
"accommodation discharge" which, in fact, is not a 
discharge at all. It is merely a subterfuge to enable 
a man to get his money in a hurry and in a few days, 
as a rule, he is back at his work again. This is only a 
case of temporary absence. In this connection there is 
sometimes a difficulty in differentiating between those 
who quit and those who are temporarily away. For the 
sake of getting immediate statistics it is well to assume 
that all men have quit unless the reason for the absence 
is known. This has a good effect in minimising absence 
without permission. 



How Do You Check Up Employees Who 
Leave? 

Mr. Royal Parkinson, Kmplovmcnt and Employees' 
Service Manager, American < optical Company. South- 
bridge, Massachusetts, states one of his payroll prob- 
lems in the following letter: 

"Where can we find assistance on a payroll problem? 
In particular what means do large concerns have of 
knowing immediately when workers leave them with- 
out saying so ? 

"With us a large percentage of our losses occur in 
this manner, and the situation created is a hindrance 
to the application of our policy of interv iewing all leav- 
ers. These leavers obtain their final pay by calling for 
it among the invalid and idle after a week's absence. 
One method that has been suggested is a visit to the 
homes of all those who absent themselves more than 
one day to determine the cause of the absence. 1 am 
under the impression, however, that in some firms a 
system of pay checks controls this situation." 

Readers of Industrial Management are invited to 
send in for publication a description of the means they 
use in overcoming this employment difficulty and assist 
Mr, Parkinson and other employment managers. 
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Taking Stock of Ideals; A War 
Measure 
By Mary B. GUson 

Employment and Service Superintendent, The Clolheraft Shops 

JUST as it is necessary to take stuck of materials 
both raw and manufactured so is it of equal im- 
portance for business men and women to lake 
stock of ideals and practices. Often the daily routine 
-wings us from detail to detail with such continuity 
that wc find ourselves acting according to tradition and 
precedent without sufficient attention to underlying 
reasons. "Writing is recording, not living," said Mr. 
Hritling, and yet he found stock-taking an inseparable 
function of life itself. Whether we define the aims 
and purposes of our daily job in writing or not, it is 
necessary to define them mentally, to achieve action. 

Stock' phrases are frequently by-products of stock 
taking. So "The four walls of the home" became ob- 
jectionably trite when women awakened in increas- 
ing numbers to the broad ramifications of these four 
walls. "Making men, not materials alone" similarly 
evidences the results of stock taking; results which 
prove that industry is awakening to the many ramifi- 
cations of the "four walls of the factory." In in- 
creasing numbers industrial managers are recognizing 
the connection between what goes on in their estab- 
lishments and the very life of the community itself. 

Making Men For Community Well Being 

Perhaps no member of a business organization has 
more direct duties in connection with man making and 
consequently with community well being than the em- 
ployment manager. It is from him that the worker 
must get a clear idea of his responsibilities toward the 
organization and the organization's responsibilities to- 
ward him. It is his duty to see that the worker gives 
and receives a square deal. Most important of all, the 
employment manager with any breadth of vision recog- 
nizes what an integral factor he may be in reducing 
antagonism lnrtween employer and employee and in es- 
tablishing honesty in the relationships of man with man. 

Tiif. Employment Manager Must Be Honest 

The employment manager who is careless in the em- 
ployment of minors is dangerously undermining the 
respect of the worker for law, as well as nullifying any 
good his organization may be doing for the improve- 
ment and development of the workers. No young girl 
or Ikjv who is carelessly admitted to an organization 
wiUiout sufficient investigation of his or her age can 
possibly have any deep lying respect for that organiza- 
tion. No matter how ignorant and immature a girl 
may be she is aware of the fact that the man who em- 
ployed her illegally is Iteing guided by the need of the 
hour and not by honest motives. And this results in 
a very natural distrust of business and business ethics. 
No factory inspector*, no truant officers, no school 
laws however well enforced, can possibly be effective 
without the honest and unending sup|w>rt of the man 
who "hires and fires." And he must ever keep in mind 
not only that it is a sense of personal honesty which 
must inspire him but also that he is playing a most 
important part in breeding honest workmen by not 
l>crmitting himself to "play crooked." 

The Employment Manager Must Not Misrepresent 

Luring ]>eoplc from job to job is another crime 
against the community. It is not necessary to enumcr- 
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ate to the readers of Industrial Management the 
evils of drifting and the gradual manufacture of un- 
employable* by subjecting them to recurring periods 
of unemployment "between jobs." Yet, how many em- 
ployment managers who do not take stock are guilty 
of advertisements which misrepresent, or of recklessly 
anil selfishly offering a job to a man who already holds 
a better one? It takes only one or two such experi- 
ences to plant a very definite growth of antagonism 
against "capital" in the breast of the average worker, 
for to him "capital" comprises the man higher up, and 
his feelings are due entirely to his cumulative experi- 
ences in the working world. "Don't bother to give no- 
tice to your present boss. We need you tomorrow 
morning and can't use you if you don't come then," is 
the advice of the employment manager who never has 
time to take stock. Later he wonders whv workers are 
so "mean and irresponsible as to get up and leave their 
good jobs without giving him so much as a hint." 

But encouraging an applicant to be on the level with 
the concern which he has not yet left is not the whole 
story. It is equally important to define clearly and 
lucidly the earning opportunity and the chance for ad- 
vancement of the man who is considering the job you 
hold out. Business ethics are still very shadowy on this 
score. Anyone with imagination cannot help feeling a 
good deal of ymjiathy for the young person who goes 
with high hopes in search of a job only to be met with 
flowery generalities and no definite and specific in- 
formation. Business organizations as a whole are still 
in the infantile stage when it comes to a clearly mapped 
out scheme of promotion and an efficiently conducted 
system of instruction. All who have had e.\|>erience in 
hiring know how much the success of a worker de- 
pends upon opportunity for advancement and the defi- 
nite pointing out of steps. Here is the occasion for un- 
qualified frankness and honesty. Applicant* justly 
complain of leaving their last jobs because they "made 
no headway and no one told them why they didn't." 
Candidly, I think this is frequently due to our negli- 
gence and to our hisses- foite methods. 

Remove the Bitterness at Leaving 

Always keeping in mind the responsibility of every- 
one conscious of modern sociological conditions to do 
his bit toward eradicating antagonism in the world of 
industry il is absolutely necessitous for the employment 
manager to see that the "final parting" is as free from 
bitterness as possible. This does not mean that it is 
wise to smooth over issues to the point of beclouding 
them, but, when every attempt to develop a worker has 
failed, it is at least worth while to know that he has 
left with no bitterness or feeling of unfairness in his 
soul and that for the sake of his future success he un- 
derstands definitely and clearly wherein he failed. 

It is the policy of the management of our organiza- 
tion that wc superintendents and foremen are wholly re- 
sponsible for "getting across" and leaving right impres- 
sions and it is a wise policy. The basis of this policy- 
is the saying that "To bear conviction, be convinced 
yourself." The man who is not basically honest and 
who is not convinced heart and soul of the Tightness of 
his argument cannot convince the stupidest of men. 

"Get Across" Economic Truth 

As the war goes on wc shall find it more and more 
necessary to take stock of our business ethics; our 
standards of morality will have to be more and more 
closely defined. Russia is today facing problems of 
national im]>ort but these national problems have 
evolved from individual ones. 
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Factory Employees' Restaurant 
By C. S. Ro«sy 

Employment Manager, Noru-alk Tire and Rubber Company 

A RESTAURANT for factory employees always 
proves to be a profitable investment when prop- 
erly managed. The employee receives whole- 
some food at a reasonable price, the employer finds him- 



passes into the dining-room at the entrance to which 
stands the ticket-puncher TP, usually a girl. She notes 
the contents of the tray, punches a ticket indicating the 
cost of the food, and gives it to the employee, who then 
sits at a table to eat. At the conclusion of the meal, the 
employee as he leaves the dining-room pays to the 
cashier the amount marked on the check. 

It is advisable to have two rooms to which men and 
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self the gainer ill the increased energy and greater pro- 
duction of the individual worker. If the restaurant is 
made self- supporting, a condition that is always possi- 
ble, the initial expense involved in its installation is 
negligible and eventually becomes entirely cancelled ; the 
restaurant becomes both directly and indirectly a source 
of revenue. 

Why have «.o many factory restaurants been failures? 
The reason, in the majority of cases, is the lack of an 
efficient working plan. Realizing this, I wish to present 
a brief outline of a "help yourself" restaurant plan 
which has brought success. Its time saving quality 
renders it especially valuable when a large number of 
people must be served quickly. 

The accompanying diagram shows the plan. There 
are two entrances E. The employees walk in line by 
the counter in the direction of the arrows, each picking 
up a tray 7\ and selecting such food as he may desire. 
On the counter may be found bread and butter, crackers, 
pies, sandwiches, cold meats, etc., all of which arc ar- 
ranged on plates before the restaurant is opened. The 
duty of the counter-girls is to keep a sufficient amount 
of food available, and to furnish the employees with 
such beverages as they may desire tea, coffee, milk, 
buttermilk, etc. The chefs C, at the stoves, serve hot 
food— soups, beans, vegetables, meats, etc. 

Having put his selection on the tray, the employee 



women, res|K.ctively, can eat lunches brought from 
home. Places of this nature, conveniently located, in- 
crease the trade of the restaurant as the occupants are 
often stimulated to purchase more food. It is also de- 
sirable to have a resting room for women and a smoking 
room for men near the restaurant. 

On the walls should be posted the menu for the day 
with the price of every item. It is advantageous to dis- 
tribute printed menus as the employees pi out in the 
evening, in order that they may know what is going to 
be served in the restaurant the next day. 

The following menu is representative of food that 
may be served at a factory restaurant: 

Vegetable soup $0.05 

Tomato soup 05 

Smoked pork tenderloin 15 

Roast veal 18 

Horn and beans 15 

French roast 15 

Mashed potatoes 05 

'Pics, cakes 05 

Tea. coffee, milk 05 

The initial cost of establishing a factorv restaurant, 
and the actual expense involved in maintaining it, will, 
of course, vary with circumstances. The following fig- 
ures were obtained by the writer from the records of a 
lestaurant patterned alter the one described, and now 



Digitized by Google 



March, 1918 



EMPLOYMENT AND LABOR MAINTENANCE 



being operated by a factor}' employing about 2400 hands. 
There is a daily average of 760 patrons. The total 
monthly running cost is from $1200 to $1300; the total 
monthly income is about $1400. The initial cost for 
quarters, machinery, and all conveniences such as tables, 
chairs, china, cutlery, etc., was about S4000. 

The staff neccssarv to conduct this restaurant is: 

Weekly Wat» 



One chef $20 

One assistant 14 

One dishwasher to 

Dae porter 12 

Three counter girls 8 teach) 



Two extra girls, two hours per day at 16 cents |»er 
hour. 

The more important machinery includes: < >ne 10-foot 
gas range, one dish- washing machine, one potato- 
peeling machine, one bread-Cutting machine, one meat* 
cutting machine. 

Such a restaurant can serve at least 400 persons in 
five minutes. 

Assisting Employees With the 
Army Questionnaire 

OXK of the outstanding features of the war has 
been the enthusiastic cooperation oi citizens and 
cor|>orations in the performance of extra duties 
thrust u|K>n them. Many of these have gone far beyond 
the requirements and assumed other duties in an en- 
deavor to aid the Government. 

The officials of the Westinghouse Electric & Manu- 
facturing Company realized that after the new selective 
draft regulations went into effect, when all previous ex- 
emptions were automatically revoked and the regis- 
trants required to answer questionnaires, there was 
likely to he confusion among its employees as to just 
what course they should pursue, particularly in the case 
of those of foreign birth. The company employees in 
the Pittsburgh district number in the neighborhood of 
35,000 people. 

Frequent meetings of the officials and superintendents 
of the company were held to outline the plan for aid 
and- insure the familiarity of those responsible for its 
execution with the draft regulations. Each su|>erin- 
tendent then made up a list of men is his department 
subject to draft, checking those whose services were 
considered to be absolutely indispensable, and detailed 
a man to see that all registrants were properly classified 
within the time limit. 

The company then sent a letter to each local board 
where any employees were registered, setting forth at 
some length the nature of its operations and how inti- 
mately its work was related to governmental activities, 
and how dependent it was upon skilled labor. The let- 
ter also stated that each case on which the company 
asked exemption would have been carefully considered 
and passed upon by the officials best qualified to know. 
In this way, the board was relieved of a lot of work in 
answering questions and had the assurance of responsi- 
ble parties that the exemptions asked for were justified. 

After the plan had been carefully outlined to those 
responsible ' for its execution, a set of rooms was set 
apart for the actual work of handling the registrants and 
their questionnaires. When it is realized that approxi- 
mately 5,000 men were to be examined, and the short 
time allowed for its execution, the size of the under- 
taking can be appreciated. 

As a large number of employees of foreign birth are 
unfamiliar with the English language 15, interpreters, 
capable of speaking almost any language or dialect in 



the civilized world, were secured and instructed in the 
provisions of the selective service regulations. 

As each registrant received his questionnaire, he was 
sent to await his turn, as shown in Figure t. 

The registrant was given a card and assigned to one 
of the desks numbered from 1 to 15, see Figure 2. At 
each was located an interpreter to assist in answering 
the questions when such service was required. When 
the questions were all answered the registrant left the 
rooni by another door, and if the company had selected 
him for exemption, the questionnaire was retained by 
the clerk, sent to the superintendent of his section and 
then to the vice-president of the company for their sup- 
porting affidavits. After these are secured, it is returned 




FIO. 1. AWAITINC THEIR Tl'RN TO AMSlVtt THE KLKTIVI 
QUESTIONNAIRE 



for filing with the local board. If he was not considered 
absolutely essential by the company he was allowed to 
retain his questionnaire and return it to the local l>oard 
himself. 




TIC. 2. ANSWERING THE QUESTIONS OP THE SELECTIVE DRAFT 
QUESTIONNAIRE 

A notary public was retained by the company to save 
the expense of the notary's fee. Every employee was 
paid in full for all the time engaged in going through 
the process of completing the questionnaire. 

The time required to take care of a registrant varied 
according to his intelligence and familiarity with the 
English language ; some required only a few minutes, 
others considerably longer. The average time was about 
an hour [)cr man. 

As an evidence of the advantage accruing to the local 
boards from an arrangement such as outlined above, a 
Pittsburg board member said that only about 30 per 
cent, of the questionnaires turned in individually were 
correct, while under this plan practically all were right. 
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Just Ahead 

IS there to be a shortage of industrial employment in 
the Spring or early Summer? 
The work of non-essential industry is slowing 
down. By "non-essential" is meant the manufacture 
of articles not needed for the prosecution of war, nor 
required for the essential welfare of our civilian popu- 
lation. Examples are: Jewelry, luxurious motor cars, 
silks, laces, pianos and perhaps talking machines. 

If this process of slowing down industries of this 
kind continues we shall have a considerable portion of 
our labor turned out of its usual employment. 

During the past month both the daily papers and the 
weekly reviews have begun to say that there is danger 
of a production of war material this year far greater 
than can possibly be shipped. This situation was com- 
mented upon in these columns in our February issue. 
If this process continues to such an extent that drcrc 
becomes a congestion of war material in this country 
that cannot be sent to France, then workers on muni- 
tions and war supplies will have to be turned out of 
that kind of employment. There is one industry that 
can absorb perhaps 250,000 of them— shipbuilding. Hut 
to vfhat work must the others turn? 

The problems of transportation have never been 
brought to our people with more force than since the 
beginning of this year. Never before have we seen 
the holding back of industry in order that our railway 
lines might be cleared of accumulated freight. Never 
before have the difficulties of railroad operation in bliz- 
zards and zero weather been appreciated by those who 
are not railroad men or members of their families. 
Never before have we appreciated that the well-being, 
comfort and even life of our people rest upon the regu- 
lar movement of freight over our great railway lines. 

All of these experiences have shown us that we need 
more railroad equipment, locomotives, cars, terminals, 
dock facilities and the like. 

The concentrating of industrial workers at new points 
of industry have brought to the forefront the problem 
of housing. Briefly stated we should have at once sev- 
eral hundred thousand more houses to shelter our 
working people. 



The problem of handling freight has brought again 
to the fore the need of developing our canals and rivers 
as a part of the great transportation system of the 
country. 

The shortage of coal for industrial uses has made 
more urgent than ever the need of haste in developing 
water-power projects to supply energy for the wheels 
of industry. 

The .shortening of our supplies of food, with the 
prospect of a tremendous demand upon us during the 
rest of the war and for a few years after the struggle 
ceases means that we must utilize more tillable land 
and turn our attention to reclaiming vast tracts which 
can be brought under cultivation. 

That is. in addition to prosecuting the war we mu>t 
constructively turn our attention to the up building of 
railroad etmipment, the housing of working people, the 
developing of our canals and rivers as a part of our 
transportation system, the utilization of water-power 
now running to waste, and the reclaiming of land for 
agriculture. 

If in the Spring or early Summer thousands of indus- 
trial workers may be forced out of non-es>ential indus- 
tries and even out of war industry, why should they not 
be put at work on some of these great national needs ? 

The improvement of our rivers, the digging of canals, 
the developing of our water-powers and the reclaiming 
of land have always been either entirely or to a great 
extent under government direction. Our railroads arc 
now government operated ami will continue to be so 
managed for the duration of the war and for eighteen 
months thereafter. In connection with war industries 
the government is making a careful study of housing 
and even supplying funds to solve the difficulties in cer- 
tain centers where those industries predominate. 

So no one can claim that these national needs should 
not be met by government action. 

Is not the path of wisdom to adopt at once a policy 
to supply by the government much of the employment 
that our working people will need to earn their living 
w hen a stopping of the present lines of industry comes, 
either because of internal conditions or through the 
ending of the war? 
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Manufacturers' Associations 

WH arc beginning to see a new form of manufac- 
turers' organization. About the middle of last 
summer the leather producing firms of the country 
united to assist in earn ing on their industry during the 
period of war. The name adopted for the association 
was The Tanners' Council. Offices were opened in 
Washington with the president of the organization as 
general manager and a competent staff was gathered 
together. 

W ithin the past few weeks the hardware interests 
have begun the formation of what is known as the 
Hardware Manufacturers' Association for War Serv- 
ice. At alMiut the same time the founders also united 
in an organization for war work. The Tanners' t'oun- 
cil, dealing with an Industry tremendously affected by 
war conditions, has endeavored to inventory all of the 
raw material in this countiy for the production of 
leather, has lieen active in distributing orders between 
various plants, has assisted the government in obtaining 
deliveries, has aided in the preparing of reasonable 
specifications, and has been a medium for the bringing 
together of the various purchasing agencies of the gov- 
ernment so that one would not gain control of all the 
material of a certain kind and grade to the exclusion of 
the need- of another. It has also assisted in the deter- 
mination of prices. 

The Hardware Manufacturers' organization pre- 
sented in chart form shows a large number of divisions 
spread over the manufacturing of hardware, tools and 
general supplies made of metal, with an advisory price 
board and section committee heading each group or di- 
vision. From a study of the literature put out by this 
organization the impression is given that at least one of 
the major ideas behind its founding is business condi- 
tions after the war. It seems reasonable to think that 
the organization found by the founders of the country 
has similar objects. 

It is in order to say two things in this connection : 
The o|ieration of the Sherman law has perhaps been 
suspended during war conditions but not as yet for the 
forthcoming days of peace. Too many manufacturers 
today are devoting themselves heart and soul to the 
making of profits, and only incidentally are helping to 
win the war as a sort of side issue. 

Factory Gardens 

A YEAR ago we were just entering the war. The 
increasing of our food supply was brought 
home to us as a popular war measure. The sea- 
son was so well advanced that what was done to en- 



courage factory gardening had to be done quickly. As 
might be expected all sorts of results were achieved. 

Here and there were factories that handled the mat- 
ter well, so that their employees raised a great deal of 
food, at the same time gaining in health, well being and 
furthering the development of the -pint of the organi- 
zation of which they were a part. Here and there hap- 
hazard, ineffectual efforts brought little that was tan- 
gible. But the need for food during 1918 is going to 
l>e far greater than it was during iqij. Where one 
shop garden was essential last year perhaps five must 
be planted this. The difficulty of getting one or an- 
other common article for the home table, and the pre- 
vailing high prices, are all the proof that is needed to 
stimulate present gardening projects. 

Two articles in this issue show satisfactory methods 
for factory gardening in two representative machine- 
tool plants of New England. In one case the work- 
men bought their own seed, paid for or rented their 
tools, and did all the work on their gardens. The land 
only was supplied, plowed and ready for cultivation. 

The other plan was cooperative throughout, being 
managed by a so-called syndicate in which the employees 
bought shares. 

In each case there was a satisfactory return for the 
labor and time expended, and plans are well under way 
to repeat the work this year. The example is well 
worth following. 

And it must not be overlooked or minimized that the 
increase in the spirit of the organization is one of the 
best of the results of factory gardening. 



Revivification in Industry 

ON every side we are being told that the old days — 
good or bad -are gone never to return. It is 
being said that industry will be different, and employer 
and employee will emerge from this war each with a 
new viewpoint. Rut most that is being said and writ- 
ten applies only to material changes, to reconstruction 
or rehabilitation. These outgivings do not take into 
account the effect of the self-denial and sacrifice that 
men and women in American industry are giving as a 
part of their contribution to the preservation of this 
nation. Will there not come a revivification in industry 
as well as reconstruction and rehabilitation? A reader 
of Industrial Management believes this and writes as 
one who is looking into the future. 

"Hut the reconstruction period will be also a time of 
revivification! I seem to see more of cooperation and 
less of competition. I seem to sec less of tense striving 
and more of stopping and looking about and enjoying of 
things as they are and always have been. I seem to 
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see put in practice a bit of admirable advice which I 
once read somewhere to the effect that, 'As we journey 
through life let us live by the way.' I seem 10 see an 
earnest desire on the part of employers of labor to want 
their workmen to 'live by the way.' I seem to sec less 
of grasping and more of giving. 

"I seem to see Christ the Teacher returning into His 
Own. I seem to see the humanities more actively recog- 
nized and the sciences, as such, less seriously taken. I 
seem to sec the spirit of friendliness and love, fellow- 
ship and brotherhood rise out of the dead ashes of this 
conflict, like a I'hcenix, and flutter glad wings anove a 
strained, drawn, haggard, musdc-lwuind, tired and soul- 
spent people — all kinds, all races, all creeds. 

"I seern to see old enmities buried and new friend- 
ships made. I seem to see the seller voluntarily give 
the advantage, if there be any, to the buyer. 1 seem to 
see a rekindling of idealism, as it once was and so must 
be again, because life is a circle, and we arc life. I 
seem to see honor and probity, charily and rigtueous- 
ness so common as to be beyond exaltation. I seem to 
see the power of money go down, and the things which 
it represents go the way of all other material things. 

"I seem to see you and me, and our neighbor and our 
neighbor's neighbor, as one, a unit of life recognized 
as such, going shoulder to shoulder and elbow to elbow 
gladly along the way of peace, helpfulness and under- 
standing to a goal the like of which never before was 
known in the history of the world. 

"I seem to see all things in the days following the 
war — the days not only of reconstruction but revivifica- 
tion. God is Infinite in His Wisdom." 



Standards of Unbalance 

rknow in an engineering sense we must measure. 
To evaluate the results of a manufacturing process 
we must count or weigh or gage, or in some way set 
what has been accomplished over against some previ- 
ously established standard. 

With the increase in the application of the process of 
dynamic balance of machine parts comes the need of 
measuring the degree of the results obtained, and the 
setting up of permissible limits to show successful prac- 
tice. Now it is possible to weigh the amount of unbal- 
ance of a part that should be in either static or dynamic 
balance. The unit for static unbalance suggested by Mr. 
N. W. Akimoff is the ounce-inch; similarly the unit for 
dynamic imbalance is the ounce— (inch)'. The limits 
suggested for commercial balancing on the ordinary 
run of high-speed machine parts are: For static unbal- 
ance not more than 0.4 ounce-inches ; for dynamic un- 
balance not more than 12 ounce- (inches)*. 

Some such units and limits deserve to be widely 
adopted. 
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For nearly a year we have constantly seen efforts to 
recruit shipyard labor. Now the Shipping Board is 
taking a hand with the purpose of enrolling 250,000 
men to be taken into the shipyards as needed. 

What is the cause or reason for all these efforts? 
Surely there must be something deeper than the mere 
need of mechanics to build ships? The article on page 
210 gives us the clue, when Mr. Kelly says that if ex- 
cessive labor turnover in our shipyards is not checked 
it will be impossible to draw sufficient mechanics even 
from other industries to carry on the shipping program. 

So the kernel of the trouble is that old industrial 
enemy "labor turnover." 

Once he is recognized, steps can be taken to break 
down his destructive influence. And the article goes 
on to present some of the best methods that have 
already been adopted in leading yards. 

Incidentally these same methods deserve to be studied 
by the managers of plants in other lines of industry, 
provided their labor turnover is not as low as it 
should be. 



A reader of Industrial Man.v.f.mknt has |»ointcd 
out that we should not lose through the draft the men 
who are best fitted to teach in our trade and vocational 
schools, as they will be needed a little. later to prepare 
unskilled men and women for industrial pursuits. He 
suggests that this viewpoint should be impressed upon 
the Federal Board for Vocational Education in Wash- 
ington, in order that their influence may be thrown on 
the side of preventing a possible evil. 

The difficulty of educating without an adequate 
teaching force cannot be appreciated by anyone who 
has not actually (aught. The difficulties of training our 
army now in the cantonments is not understood except 
by those who have it in charge. England's situation in 
training her huge volunteer armies alter she had lost 
her expeditionary force following the retreat from 
Mons was enough to stagger the force of will of even 
the strongest British statesmen. 

In degree, of course, the training of the men and 
women who will come into our industry before very 
long is simpler than that of preparing a fighting army, 
but nevertheless it is of the utmost importance. Most 
thorough and careful consideration should be given to 
the claims of those that ask exemption on the grounds 
that they are engaged in teaching in our trade and vo- 
cational schools, and are thus in position to do excellent 
service in preparing the forthcoming industrial army 
for its duties. 
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Recording-Demand Watthour Meter 

IN large power requirements it is common to fix the 
*■ rate of the service upon the time and duration of the 
occurrence of the maximum demand, as well as u|»on 
the amount of this demand. This service has brought 
the need for a demand meter to give a |>ennanent 
graphic record. Such a meter is illustrated herewith 
and is a recent development of the Westinghouse Klcc- 
tric & Manufacturing Company, East I'ittsbugh, 
Pennsylvania. 

This instrument, known as type R.\, in one unit 




WESTUCGHOUSE KECOKlUNG-tiEMAND METER 

measures both the kilowatt-hours consumed and the 
integrated demand. It indicates on a four-counter dial 
the total kilowatt-hours consumed and records on a 
graphic record the integrated demand under predeter- 
mined time intervals. The measuring and recording 
elements are mechanically inter-connected ; there are 
no electrical contacts to become inoperative. The re- 
cording element is controlled by a high-grade clock. 
The measuring element is the standard Westinghouse 
type OA watthour meter with special gear train. 



Sandusky Packless Valve 

""PHE feature of the globe valve illustrated below is 
* the absence of all packing around the stem. It is 
one of the new line being manufactured and introduced 
by the Sanduskv Packless Valve Company, Sandusky, 
Ohio. 

In place of the usual packing nut or gland the stem, 
center piece and bonnet when in contact form a ground 



joint between the rounding or hemispherical surface of 
the center piece and the inside tapered surface of the 
bonnet. A helical spring around the stem presses against 
the lower flange of the center piece holding this ground 
joint tight. The nut containing the spring serves to 
hold the lower end of the stem central with the body 
of the valve, and also comes in contact with the flange 
of the center piece so that the ground joint remains 
tight regardless of the downward or side pressure of 
the hand-wheel. 

The lower end of the stem has a double left-hand 
Acme thread. The opening and closing of the valve 




SANDUSKV PACKLESS VAI.VF. 

is done by the threaded stem of the disc holder which 
fits in the lower end of the stem. Guides on the disc 
holder engage another guide on each side of the body 
preventing the disc holder from turning when the 
hand-wheel is turned so that the two threads must 
function and raise the disc from the seat. The disc 
is held in place in the holder by means of a lock nut 
?o that it can be renewed if necessary without removing 
the valve from the pipe line. 



15-inch Crawford Lathe 
"T*1IE latest model of the Crawford lathe manufac- 
* tnred by the Joseph Crawford, Jr., Company, Erie, 
Pennsylvania, is shown in the accompanying illustra- 
tion. Listed as a 15-inch lathe it swings over the ways 
if>yi inches ; over the carriage gyi inches ; the maxi- 
mum distance between centers is 34 inches; the back 
gear ratio is 8yi to 1, and the gear box is arranged to 
cut threads from 2 to 210 per inch. The centers arc 
Morse taper No. 3, and the spindle sleeve is Morse 
taper No. 5. 
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The general features, of construction follow well 
established design. The hollow spindle is made from 
a carbon-steel forging finished and ground; the bear- 
ings are bronze bushed; both the longitudinal ami cross 
feeds are friction driven and can be quickly thrown in 
or out. The cross feed screw is provided with microm- 
eter adjustment. 




For cutting threads the lead screw is used and by 
shifting the position of the two handles on the feed 
box 48 different srteeds for threading and feeding can 
be obtained. A separate rod is provided for the feed- 
ing mechanism. 

The lathe can be provided with a taper turning at- 
tachment, and a spiral relieving attachment to do both 
inside and outside relieving on either right-hand or 
left-hand work or any number of flutes from 2 to 28 
inclusive. Four cams are furnished, each arranged to 
relieve 3/32 inch in depth. 

The regular equipment includes a double friction 
countershaft, two face plates, steady and follow rests 
ud wrenches. 

Ballbearing Lathe Center 

"TMIE ballbearing lathe center shown herewith ha* 
* been developed for the use of metal spinners and 
wood turners. The central revolving stem is large to 
give radial end support. It has a floating tri-thrust 
ballbearing. A stem cap or bearing is provided with 
oil channels and drip retainer, and is adjustable in the 
housing by means of a lock ring. The oil chamber 




is connected with both stem and ballbearing. The 
shank is in one piece with the housing, and supplied 
with an extension rod for knock-out. This tool is 
manufactured by J. A. Moller of New Rochelle, N. Y. 



Master Pressure Gages 

"T* \V< > master pressure gages have recently been placed 
1 m the market by the Ashton Valve Company, Bos- 
ton, Mass. One of these, the master pilot pressure 
gage, is shown herewith. 

The other type, known as the Standard master pres- 
sure gage, is intended for use in large power plants 
where it is desirable to have a gage that can lie readily 
from any location, and wherefrom the steam pressure 
can be easily read. When installed at one end of a 
lioiler or engine room the single dial style is used, but 



if the location is at the center of the room the double 
dial style is preferable. To provide for poorly lighted 
applications, or night service, these gage* are made 
with a specially illuminated dial of opal glass so ar- 




m 
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ranged that electric lamps can be inserted inside of the 
gage thus illuminating the back of the dial, and making 
it possible to see the indicating hand and graduations 
at all times. 

The master pilot pressure gage illustrated differs from 
the standard master gage by having a dial graduated 
to show only a pressure scale such as is used in the 
ordinary range of working purposes. 



A Turbo Pump Valve 

THF. principle behind the W'orden pump valve is that 
* wear is prevented for the valve will never scat 
successively twice in the same place. Several pockets, 
as shown in the illustration cause the valve to rotate. 




TI BBfl Pl'MP VALVfc 

One side of each pocket is at an acute angle and the 
ether is square with the face. The action of the liquid 
as it rises upward through the valve seat is to strike 
the square side of the pocket and cause the valve to 
turn. 

This action of the valve whereby it does not seat 
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twice in the same place successively tends to bring 
about a minimum of wear and a condition that is self- 
cleaning. 

The valve is a product of the John- Roger Company, 
Coopersville. Mich. 



Vertical Rotative Dry Vacuum Pump 

T( > meet the demand of shipbuilders and the design- 
ers of power plants who are anxious 10 save as 
much sfiare ;i- possible a vertical type of dry vacuum 




votiCju. tv he wtv vacuum i-ump 

pump has heen hrought out hy the Wheeler Condenser 
& Engineering Company of Carteret, N. J., and is 
illustrated herewith. Where much condensing is to be 
done and where high vacuum must be maintained a 
motor or turbine-driven centrifugal pump can easily 
lake care of the condensate while the pump shown 
withdraws the air. As the illustration shows the inlet 
valves of this pump are of the semi-rotative type and 
arc so manipulated by the valve gear as to draw air 
from the condenser during full stroke. Clearance 
difficulties are eliminated by providing ports which reg- 
ister with an equalizing passage. The valves are of 
the poppet type and arc easily accessible. The valve 
arrangement is such as to give perfect drainage at all 
times. 

Moloch Underfeed Stoker 

A STOKER constructed along established lines em- 
bodying the principle of underfeed firing, in which 
die coal is brought from beneath and pushed up through 
the distillation and coking zone of the fire, is illustrated 
in Figures I and 2. Of these, the first illustration shows 
a general view of the completed stoker as applied to 
boilers and furnaces for industrial purposes. Figure 2 
is a sectional view through the cylinder and operating 
mechanism. This stoker is a product of the Moloch 
Stoker Company, Chicago. Illinois. 



I hum. nam features of its design are the mechanical 
arrangement of it* parts and the operation of the timing 
device developed with the pur|HJse of decreasing the 
amount of steam necessary actually to o|>crate the 
stoker itself. The main cylinder is lagged and jacketed 
to reduce condensation. 'Hie cylinder and all parts con- 
nected wilh it, including the r;un and pusher rod, can be 
removed from the ram case by unbolting the cylinder 
and pulling the mechanism through the ram case. This 
can be done without disconnecting any of the steam 
pipes. 




MOLOCH l'NHE»FEIttt STOKER 

Side plates provided below the hopper can be taken 
off and obstructions removed from in front of the rain, 
should any Inr found. This can be done without re- 
moving the coal from the hopper or the hopper itself. 

The retort is made in sections to prevent cracking 
of the main body, As the upper parts holding the 
tuyere block are sectional they are easily removed. The 
dead plates are made in sections to prevent warping. 

Rel erring to Figure 2, it will be seen that the main 
operating valve, placed on the ram case, consists of 
two steam thrown valves in one casing, each set of 
pistons taking care of its respective end of the cylinder. 
The pistons arc held in position by means of an over- 
balancing area of the larger against the smaller. 




ric. i. RECTI OX of stoker MECHANISM 

In the position of the ram as shown in Figure 2, to 
make an operating cycle the chamber of the operating 
valve nearest the cylinder end is thrown open to ex- 
haust by the timer valve thus relieving the pressure of 
the large piston at that end and causing the pressure 
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of the two .smaller pistons to drive the valve forward 
until the small piston passes the stoker port, thus con- 
necting this with the main steam chamber in the cylin- 
der. This action drives the ram back, and when it 
comes practically to the end of its stroke the pin on the 
ram case engages with the lever and the motion of the 
ram causes the main valve to be pushed back to its 
seat thus cutting off the steam supply to the main cylin- 
der. The exhaust from the timer valve is then shut 
orT and steam at boiler pressure again admitted in the 
chamber of the larger piston thus holding this valve 
in its normal position without the aid of the pin on the 
arm. 

The same operation then takes place with the other 
end of the pistons of the main operating valve, thus 
bringing the ram back into the position shown in the 
illustration when the machine is ready for the next 
cycle. 

Eight gradations of speed arc available from zero to 
maximum. These are all obtained by moving the handle 
of the timing device to various holes corresponding 
with the speeds desired. The main shaft of the timer 
mechanism is so arranged that by using an ordinary 
monkey wrench the timer valve can be operated by hand 
without throwing the mechanism into operation. 

Thread Gage Testing Machine 



A COMPARATOR for the comparison of working 
thread gage and master thread gage has been 
developed hy the Coats Machine Tool Company, Inc., 




THREAD GAUL TESTlNli MACHINE 

Mew York City, by applying a Prcstwich fluid gage to 
a Wilhelm pitch diameter comparator. This instrument 
may also be used for establishing the value of a master 
gage by using it in combination with Swedish gages or 
other verified standard blocks. The machine consists 
of a base carrying an upright overhanging standard or 



column. In the l«se is set a true lapped >tecl plate, 
which is set square with a hole through the Standard in 
which slides a bar carrying the supper measuring points 
in the form of a double" roll. These measuring points 
rest on both walls of the upper part of the thread to be 
measured. 

Underneath the thread gage that is being measured 
are five-sided parallel blocks made with the same degree 
of accuracy as standard space blocks, the two np|ter 
surfaces coming together at an angle equalling the angle 
of the thread to Ik; measured. These blocks are set on 
the lapped steel base plate at the base of the instrument 
and the gage rests upon them. 

Accuracy of reading is obtained by use of a l'rcstwich 
fluid gage. The upper thread measuring roll i- carried 
on the lower end of a vertically slidable spindle. The 
tipper end of the spindle rests on the upper ]>art of the 
diaphragm of the fluid gage, and in this way gives a 
reading on the gage column. 

After a thread gage has been measured, if a second 
one is inserted into the instrument and is of the same 
size the fluid gage will give the same reading. If the 
second thread gage is larger the fluid gage reading will 
be higher than before, and if it is smaller the indicating 
column of the fluid gage will not rise as high as before. 

The instrument has a capacity for all thread gages 
from 'j to to inches in diameter. This large size com* 
parator has been developed for the use of the United 
States Cinvernment in the manufacture of munitions. 
A similar instrument for the same purpose having a 
smaller ranger is also manufactured. 



48-inch Relief Valve 

TpllhL accompanying illustration shows a horizontal 
* exhaust relief valve recently made by the G. M. 
Davis Regulator Company, Chicago, Illinois. It is to 
be used as a safety release for the condenser on a new 




IIAVIS 48-lWCU RELIEF VALVE 

turbine unit. It has a valve disc 48 inches in diameter ; 
it measures 7 feet 5 inches face to face of the flanges 
and weighs 4000 pounds. The valve disc has a bearing 
metal face, which seats on a brass ring. The valve is 
water sealed and is double cushioned with brass-lined 
dash pots above and below the disc. The valve stem is 
3] J inches in diameter. 
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New Britain Automatics 

PK'L KK I illustrates >ize 3. New Britain multiple 
* spindle chucking machine, work-revolving type. 

Thi> machine although designed to handle much the 
same variety of work as regular single-head automatic 
chucking machines has two points of difference ; namely, 
(a) the work is held and revolved by the spindles, the 
tools being fixed in the tool slide; (b) the use of cross- 
slide tools is rendered possible, a feature lacking in the 
type where the work is held stationary. The machine 
has six spindles of hammer forged, heat treated, hard- 
ened and ground chromc-nickcl steel. The spindle 
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bearings are of bronze, ground straight inside and 
ta)>ered outside. To retain the original accuracy of the 
machine provision is made for taking up wear in the 
bearings without disturbing their alignment ; ball thrust 
collars are provided on the spindles to take the end 
thrust of the cutting tools; change gears provide five 
rates of spindle speeds and twelve variations of food. 

The base of the machine forming the chip pan ex- 
tends to the floor without legs. That portion of the bed 
directly beneath the work has a 45 degree incline to- 
ward the back so that chips are at once carried to the 
side. At this point the chip pan is widest and slopes 
toward the rear where is located a strainer and oil well 
from which oil is taken for distribution to the work. 
The whole distributing system is designed to avoid as 
much external piping as possible. This is accomplished 
by conveying the oil through the inside of the tool- 
slide into a chamber surrounding the driving shaft hush- 
in<;. from this jioint it is tapped off at the circumference 
through short tubes to the individual tools. The oil 
pump is driven at constant speed. 

Hand control levers in easy reach of the operator 
enable the power feed to be instantly started or stopped. 
A hand-feed crank is provided for testing all feed move- 
ments and tool positions. To insure protection to the 
operator, the spindle is automatically disconnected from 
the drive during loading and unloading of the chucks. 

The indexing mechanism is patterned after the Gen- 
eva stop motion: the differential motion index is regu- 
larly fitted to this machine and indexes the spindle cylin- 
der and operates the tool-slide at high speed when ihe 
tools have finished cutting: special draw-in spring col- 
lets are employed which operate satisfactorily where 
pieces do not show a variation exceeding 1/32 inch in 
diameter: if desired the machine may he equipped with 
a special air-chucking attachment ; a threading attach- 
ment may be installed in fourth tool slide position : the 
tool slide cam is laminated similar to a leaf spring, this 
permits of adjustment of one cam to all lengths of work 
within the capacity of the machine. 

As the direction of rotation of spindle is right-handed, 
standard tools, drills, reamers, etc., are used. 



Figure 2 shows another new automatic, the New 
Britain sextuple automatic bar machine for such work 
as blanking rolls, sleeves, couplings, and the like. 

In many respects this six-spindle automatic machine 
is similar in construction to the New Britain six-spindle 
automatic machine described above. However, the 
cylinder spindle docs not index as the machine is de- 
signed to feed, drill, chamfer and cut off in each posi- 
tion. On simple work this makes jMissible production 




VU.. 2. SEXTUPLE AUTOMATIC BAR MACHINE 



from six spindles instead of from one as on single- 
spindle machines. 

The general features oi the spindles, spindle bear- 
ings and ball thrusts are the same as on the machine 
previously described. The change gears provide six 
rates of spindle speeds and a separate system of change 
gears is provided for effecting changes in feed by varv- 
ing the speed of the cam shaft. 

The differential motion, tool-slide, tool-slide cam, 
base, oil distributing system and hand control levers 
are the same in this design as in the machine first de- 
scribed. 

Standard drills are used as the direction of the spindle 
rotation is right handed. The machine may be equipped 
for cither single belt or motor drive. 

Both of these machines are recent products of the 
New Britain Machine Coni|>any. New Britain, Connec- 
ticut. 



"Wiaconsin" Universal Grinder 

1 1 V. Wisconsin universal grinder has been designed 
* to handle all kinds of tool and cutter grinding, as 
well as cylindrical, internal and surface grinding with- 
in the limits of its capacity. 

The base of the machine is 24 inches square at the 
bottom, with a door at the back to give access to shelf 
space for the storage of tools and fixtures. The col- 
umn is of a box section, carrying the vertical slide for 
the knee and supporting in a flange, as shown, the 
bronze nut for the knee elevating screw. Wheel spindle 
bead is attached directly to upper end of the column. 

The knee is of a box section entirely enclosed, ex- 
cept for the opening for the elevating screw. On one 
side is a tee slot carrying the stops for the cross feed. 
The saddle is substantially ribbed and fitted to the knee 
with a long bearing, 

The table is supported on a sub-table giving a cylin- 
drical bearing at the center and supporting pads at the 
ends. This table can swivel fjo degrees each way, and is 
graduated both in degrees at the center and for tapers 
per foot. 



Digitized by Google 



246 



INDUSTRIAL MANAGEMENT 



March, 1918 



The table surface is 5 inches wide by 36 inches long ; 
ilie longitudinal table movement jo inches; transverse 
table movement 8 inches; vertical table movement 9 
inches; swing of centers 10 inches in diameter; the 
internal grinding attachment grinds holes 9/16 inch 
diameter and larger, by 4 inches deep. 




This machine is manufactured by the Daubcr- 
Kratsch Co., Oshkosh, Wisconsin. 



No. 2 Surface Grinder 

AN automatic surface grinder of the knee-and-col- 
umn type manufactured by the Noble & YVest- 




KO. 2. SURFACE GRINDttt 



brook Manufacturing Company of Hartford, Connecti- 
cut, is herewith shown. 

The general features of construction follow stand- 
ard design. Care has been made to protect all working 
|«rts from dust. The mechanism for raising and low- 
ering the table is provided with ball thrust bearings; 
micrometer dials control the movement of the feeds. 
The spindle is made of crucible steel, and all slides and 
the spindle have take-up bearings. The cross slide is 
equipped with an automatic stop as a safeguard and the 
platen can be started or stopped instantly by using the 
hand lever and without stopping the spindle or other 
parts of the machine. 

The working surface of the table is 8 x 20 inches in 
size; distance from the center of the spindle to the top 
of the table 13^ inches, the spindle ilangcs arc adapted 



Vertical Disk Grinding Machine 

A VERTICAL disk grinding machine embodying the 
** features of a self-contained hoisting attachment 

for handling heavy work, a dust exhaust system, and 
means for adapting the machine for direct motor drive. 




has recently been brought out by the Gardner Machine 
Company, Retoit, W isconsin. The accompanying illus- 
tration shows these general features. 

The machine is equipped with a disk wheel 5.1 inches 
in diameter designed for heavy grinding. This wheel 
is supported by a cast-iron flange 20 inches in diameter 
and inches thick, supported on the upper end of a 
vertical spindle 35* inches in diameter. This spindle 
is driven by a pair of hardened steel l>evel gears. The 
spindle thrust is taken on self-aligning radial ball Itear- 
ings. The hoisting attachment consists of a l-i-ton, 
hand-operated chain hoist mounted on a trolley and 
swinging jib. The supporting column is rigidly attached. 

The dust exhaust system includes a belt driven fan 
whose suction manifold is connected through four open- 
ings with the bottom of a dust channel cast into the 
base of the machine, around and just below the edge of 
the wheel. A detachable guard ring permits the re- 
moval of coarse particles. 
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Personal and Business Items 



In its bulletin entitled "Fundamentals of Illumination 
Design," the Engineering Department of the National 
Lam]) Works of the General Electric Company has. 
presented in simple and readable language a discus- 
sion of the broad principles which underlie illuminating 
engineering practice. It is a bulletin which should prove 
of value to schools and colleges, but its usefulness is 
not limited to students, however, for much of the ma- 
terial presented is the result of recent investigations, 
and the data w ill bear the closets scrutiny of the prac- 
ticing illuminating engineers. Industrial lighting, light 
projection, protective lighting, etc.. are taken Up. 
♦ «-* 

Mr. Guy E. Tripp, of New York, C hairman of the 
Wcstinghouse Electric and Manufacturing Company, 
has been appointed chief of the Production Division of 
the Ordnance Bureau of the War Department. He is 
entrusted with the task of supervising and stimulating 
the production of all ordnance material and supplies. 
He has been given a commission with the rank of 
Colonel. 

* <• 

Ford, Bacon & Davis. Engineers, New York, N. Y., 
announce the formation of the Ford, Bacon & Davis 
Corporation, organized for the purpose of conducting 
a general contracting business, with particular refer- 
ence to industrial, public utility and power plants, steam 
and street railroads, docks, steamship and railway ter- 
minal facilities, subways, tunnels, hydro electric and 
irrigation projects. In effect this means the continuance 
in corporate form of construction work which hereto 
fore has been handled by the firm direct. 

Mr. John D. Stout has been appointed Chicago rep- 
resentative for the Terry Steam Turbine Company of 
Hartford, Conn. Mr. Stout was at one time Assistant 
Engineer of the Terry Steam Turbine Coni|>anv, and 
was recently transferred from the New York office 
where he was Assistant Manager. 



The Cleveland Automatic Machine Tool Company, 
of Cleveland, Ohio, has recently published for compli- 
mentary distribution an attractive booklet entitled "3' 
Articles by J. P. Rrophy." A sub-title states that these 
deal with mechanical information, municipal problems, 
political problems, human qualities, humor, war and 
general business administration. Most of them have 
been published from time to time in the technical and 
trade papers. Mr. Rrophy 's writings always attract 
attention for he is a man of conviction and writes what 
he believes. Many of his comments run counter to 
opinions freely expressed in business circles; as for in- 
stance, his skepticism as to the era of large business 
immediately after the close of the war. All of these 
opinions are backed up by facts and at once command 
attention. Any industrial manager will find that it is 
well worth-while to read this little book. 

■ q ^ — «j . q — 

Mr. J. H. Pardee, President of the J. G. White Man- 
agement Corporation. New York, and Mr. J. P. Ripley. 
Engineer, have returned to New York from a general 
inspection of the Manila Electric Railroad & Light Com- 
pany, and other interests in the Philippine Islands op- 
erated by The J. G. White Management Corporation. 
■> — ♦ — • — $ — ♦ 

Technical information regarding Rakelite Micarta-D 



Gears is contained in a twelve-page pamphlet recently 
published by the Westinghouse Electric & Manufactur- 
ing Company of East Pittsburgh, Pa. The distinctive 
features of this material for noiseless gears and pinions 
arc listed together with its physical properties. Methods 
of turning and drilling and gear cutting are described 
and illustrated with halftones and drawings. Methods 
of attaching to the driving shaft which have proved 
suitable for gears of all sizes are shown, and tables of 
pitch, teeth and other gear data arc also given. There 
are formulas for horsepower rating, the amount of 
power which can be transmitted through press fits and 
for calculating other variables in gear practice. 

■> -9— 0- ■> 

An attractive catalog of grinding and polishing ma- 
chinery has just been issued by the Gardner Machine 
Company, Reloit, Wis. In addition to illustrating, de- 
scribing and giving general information in regard to 
their line of grinding machines, accessories and supplies, 
there are several pages of general information in regard 
to the use of abrasive disks. The catalog is attractively 
printed, containing 115 pages. 

<s^e~c~ » 

Mr. George L. Hedges has resigned his position with 
the Kelman Electric & Manufacturing Company, of 
Los Angeles. Cal., to report at Washington, D. C-, for 
active duty as First Lieutenant in the Officer's Reserve 
Corps, Ordnance Department. 

The Griscom-Russell Company. New York City, N. 
Y.. have just published a small folder illustrating and 
briefly describing their line of power plant equipment 
which includes feed water heaters, oil heaters, oil cool- 
ers, evaporators, expansion joints, grease extractors, 
steam and oil sejKarators and Russell steam engines. 

Catalogue 8-E has just been issued by the Westing- 
house Electric & Manufacturing Company. East Pitts- 
burgh, Penn.. describing all of the industrial electric 
heating apparatus manufactured by that firm. The line 
includes steel clad heaters for many industrial processes, 
immersion type water heaters, -.toves or various forms, 
chocolate warmers, tailors' irons and electric oven heat- 
ers for use in enameling. 

fr 

Mr. E. F. Lake, metallurgical engineer. has taken the 
position of assistant superintendent of the Rich Tool 
Company. Chicago. Illinois. The company is manufac- 
turing one piece valves from high speed steel for air- 
plane and automobile engines. 

» » » 4 » 

The Hop|>es Manufacturing Company, Springfield, 
Ohio, announces the recent appointment of Mr. W. R. 
Jennison as their Southeastern representative. He will 
handle the entire line of the firm's products in that dis- 
trict with headquarters at 407 Risbee Ruilding. Jackson- 
ville, Florida. 

■> -8— 

At the annual meeting of the Engineering Society of 
York, Penn.. held recently, the following officers were 
elected for the ensuing year: President, James Kudi- 
sill; Vice-President, Chauncey D. Bond; Secretary, M. 
I Taller Frey, Polack Building; Treasurer, Harold A. 
Russell ; Directors: George A. Jessop, Charles L. I'.erger 
; nd Howard J. Longenecker. 

♦— *— ♦ ❖^5— 

The Western Efficiency Society has elected the fol- 
lowing officers for 1018: President, F. A. Carlisle: 
First Vice- President. S. E. Stout: Second Vice-Presi- 
dent. J. R. Shea: Secretarv and Treasurer, George C. 
Dent. 
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We hold ourselves ready to supply — usually by return of post — tbe 
full text of every article indexed in the preceding pages, in the original 
language, together with all accompanying illustrations; and our charge 
in each case is regulated by the cost of a single copy of the journal in 
which the art>ck •* published. Tbe price of each article is indicated by 
the letter following the number. When no letter appears, the price of 
the article is ?0 cents. A denotes a price of 40 cents; it. (to cents; 
C. AO cents; D. $1-00; E, $l.t»; F, St.fto. The letter N indicates that 
copies are not readily obtainable and that particulars as to price will 
be supplied on application. Certain journals, however, make 
for back numbers. In t>uch cases we may have 1 



porliviialcly the normal charge given in the Index, In ordering, care 
should be taken to awe the number of the article desired, not the title 
alone. 

Serial publications are indexed on the appearance of the first in- 
stallment. 



CARD INDEX. — These ruigc* ;»rc i»»ucd separately from the Maga- 
printed on one side of the paper only, and in this fo 



rm the 



the exact requirements of those who desire to clip the items for card- 
index purposes. Thus printed they are supplied to regular subscribers 
of IxoisraiAL Manat.kmknt at ll> cents per month, or 
, Sli cent* per month, or $3.00 a year. 
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The following pages form a descriptive index of the Spanish languages, as far as possible on account of war. 

The term descriptive is used because the definite pur- 
pose of each index note is to indicate clearly the char- 
ter and purpose of the article or paper described ; and 
with that in view we give the following essential infor- 
mation about even - publication : 

(4) its length in words, 

(5) Where published, 

(6) When published, 



leading and special articles of permanent value pub- 
lished currently in the Transactions of all the im- 
portant engineering societies of both Europe and 
America, and in all the leading engineering journals ot 
the world in the English, French, Dutch, Italian and 

(1) The title of the article, 

(2) The name of its author. 

(3) A descriptive abstract, 



JSP" The full text of every 

Index, together with all its illustrations, can usually be 
supplied by us. See the Explanatory Note given on the 



(7) Wt supply the article itself, if desired. 
irticle described in the opposite page, where also the full titles of the principal 



journals indexed are given. This list is subject to change 
ftom time to time. 



Note. — The Index is conveniently classified into the' possible, within a few minutes' time each month, to learn 

larger divisions of engineering science, to the end that promptly of every important article published anywhere 

the reader may quickly turn to what concerns himself in the world, in any language, upon the subjects claiming 

and his special branches of work. By this means it is one's special interest. 
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EDUCATION 

Agriculture 

[/Importance Economique De L'En- 
seignement Agricole (839.39 C). H. M. 
Nagant. 4500 w. Revue Trimestrielle 
Canadieune — Nov.. 1917. Economic im- 
portance of the study of agriculture. 



Apprenticeship Training—Including an 
Account of a Possible System of Con- 
tinued Education for Engineering Ap- 
prentices (8J840 X) A- P. M. Fleming. 
34 pp. Instn E & S Scot. Trans — Dec., 
1917. Principles and basic requirements. 

The Training of Engineering Appren- 
tices (St,^ A). Addresses by A. E. 
Carter and by R. W. Bailey. (Slightly 
abridged. 1 8000 w. Engng— Dec. 14, 
1917. Recommendations of educators. 
Apprenticeship 

Improved Apprenticeship Methods <m 
the Pennsylvania (S^ttS). J. H. Voder. 
Ills. 2000 w. Ry Mech Engr— Jan., 1918. 
Latest developments in the course. 
Chemistry 

L'Avenir Dt E'Industrie Chimiquc En 
France (83938 Hi. A. Kling. 4000 w. 
Le Genie Civil— Nov. 24. 1017. Euturc 
of industrial chemistry in France. 

l-i Chimie Induslrielle (839)0 C). L. 
Bourgoin and P. Le Cointe. 4cm w. Re- 
vue Trimcstrielle Canadiennc— Nov., 1017. 
Introductory lecture of a new course. 
Craftsmen 

The Education of Skilled Craftsmen 
183005 A). C. A. Otto. 1000 w. Mech 
Wld — Jan. 4. tot8. Suggestions. 
Crippled Soldiers 

The Engineer, the Cripple anil the New 
Education (83335 A), Frank H. Gilbrcth 
and L. M. Gilbreth. with discussion. 7000 
W. A S M E. Jl— Jan., 1918. Reviews 



progress in the solution of the problem 
of training cripples. 
Efficiency 

L'nder New Management— A Man's 
Power (83948 A). Charles M. Horton. 
3000 w. Ind Man— Feb., 1018. Possibili- 
ties of man's achievements. 
Engineering Instruction 

Special Education in Time of War 
(83.V7 A). Charles S. Howe. 2500 w. 
A S M E, Jl— Jan.. 1918. Problems of 
engineering colleges. Efficient training. 
Engineering Problems 

Universal Public Service in Peace and 
War (83325 A). Ira N. Mollis, 6000 vv. 
A S M E, Jl— Jan.. 1918. Training 
needed ; our weaknesses, etc. 
Engineers 

Some Comments on the Training of 
Engineers (S.^W A). A. C. Lanier. 
5000 w. E Cb St L, Jl— Nov. -Dec.. 1917. 
Suggestions based on experience. 
The Engineer in the Chemical Industrv 

(83605 A). H. E. Hollister. 1800 w. E 

Cb Phila, Jl— Jan.. 1918. Work accom- 
plished since the war. 

Laboratory Apparatus 

Ivlectrical laboratory Apparatus for 
Educational Institutions (83621 AV J. J. 
I.aml>crty. Ills, ijoo w. Gen Elec Rev 
— Jan.. 1018. 

National Defense 

The Engineering Societies in the Na- 
tional Defense 1833J6 A). Gano Dunn. 
4500 w. A S M E. Jl-Jan., 1918. Things 
that are being done by engineers. 

Reinforced Concrete 

Some Observations Regarding the 
Methods of Teaching the Theory of Re- 
inforced Concrete Design (83801 A). Al- 
len B. McDaniel. 1500 w. Eng Ed- 
Dec, 1917- 



Research 

American Research Methods (83808 B). 
Charles H. McDowell, with discussion. 
20 pp. West Soc Engrs, Jl—Oct.. 1917. 
Urges co-operation Itetween industries 
and educational institutions. 

The Co-ordination of Research 183- 
911). 1300 w Nature— Dec. 6. 19'"- 
Prevailing opinions on the subject. 

The Opportunity for Industrial Re- 
search (83337 A). C. E. Skinner. -'Soo 
w. A S M E, Jl— Jan., 1918. The study 
of alloys. 

Sec also Heat Flow, under MkciiaN- 
1CAI. BMGINttlttML Heating and Cooling. 
Schools 

The Engineering School and the War 
0*3799 A). A. I". Barnes. Presidential 
address to the S-W. Soc. of Engrs. 3000 
w. Eng Ed— Dec, 1917- The effect of 
the war on American industries. 

Spelling 

How to Awaken Freshman Interest in 
Good Spelling (83802 A). A. C. E. 
Baebenroth. 1800 w. Eng Ed— Dec. 
1917. Prevalence of faulty spelling. 
Symbols 

Symbols for Mechanics and Hydraulics 



(81800 A). 
Ed— Dec. 
standa rdizr 
Training 
Technical 
diers 



John T. Faig. tono w. Eng 
1917. Methods aiming to 
practice: results obtained. 



Training tor Disabled Sol- 
Sailors (83317 AV Lord 
Charnwood. with discussion. 10 pp. Roy 
Soc Arts, Jl— Dec. 14, 1917 Size of the 
problem and schemes in preparation. 

Training Engineers and Firemen (83- 
971 A). Allen W. Ruggles. Ills, 2500 
w. Ind Man— Feb.. 1918. How the Uni- 
versity of Wisconsin is educating them. 
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Plan for Training Welders for Armv 
(83786). 1800 w. Weld Engr-Jan., 1918. 
Suggestions offered the war department. 

FINANCE AND COSTS 
Accounting 

Accounting for the Liberty Loans (83- 
888 A). Harvey S. Chase. 10 pp. Jl 
Actcy— Jan., 1918. Serial, 1st part. 
Compensation 

The Basis of Compensation for the 
Railroads (83543). Julius H. Parmelee. 
1800 w. Ry Age— Jan. to, 1918. Analy- 
sis of provisions suggested by Presi- 
dent. 
Cooperation 

Buying Combinations in the Metal 
Market (83725)- Sooo w. Min & Sci Pr 
—Jan. 19, 1918. From report on co-oper- 
ation in American Export Trade; Federal 
Trade Commission. 
Costa 

Power Plant Proportional Investment 
Costs (83324). II. S. Knowlton. 5500 w. 
Natl Engr— Jan., 191a Discussed in Bos- 
ton Edison Street Lighting Rate Case. 
Profits 

Profit Earned and Profit Collected (83- 
890 A). Frederick Thulin. 8 pp. Jl 
Actcy— Jan., 1918. Accounting prob- 
lems. 

Railway Finance 

Railway Earnings and Expenses for 
the Year 1917 (83465 A). Frank Haigh 
Dixon. Diagram. 1800 w. Ry Age- 
Jan. 4, 191a (Special No.) Heavy fall- 
ing off in operating income. 

Railroad Securities 

How Will the Railroad Securities Be 
Affected? (83681). 1500 w. Ry Age- 
Jan. 18, 1918. Charts and review. 

Selling Price 

Determination of Selling Price (83889 
A). E. D. Hiltoa 7 pp. Jl Actcy— 
Jan., 1918. Critical discussion of recent 
pamphlet by Harrington Emerson. 

Taxes 

Plan to Recast War Excess Profits Tax 
(83661 A). 2200 w. Iron Age— Jan. 17, 
191a Important amendments proposed; 
some effects of Supreme Court decision. 
Trade 

The Government and Foreign Trade 
(83738 A). 1200 w. Elcc Rev— Dec. 21. 
1917 Serial. 1st part. British trade and 
methods developed for its future. 

The Trade of India with Russia, 
France and Italy (83735 A). D. T. Chad- 
wick, with discussion. 1500 w. Roy 
Soc Arts, Jl— Dec, 2a 191 7. Effects of 
the war; and the economic future. 
Valuation 

Developments in Railway Valuation 
'83707). 5000 w. Ry Rev— Jan. 19, 191a 
Statement by H. C. Philips of develop- 
ments of federal valuation. 

Solidification as a Factor in Railway 
Valuation (83683). H. M. Taylor. 1500 
w. Ry Age — Jan. 18, 1918. Suggested 
method for determining the appreciation 
in the roadbed due to seasoning. 

What About Your Plant Values? 
(83590). E. C. Consrans. 1500 w. Tel- 
ephony — Jan. 12, 1918. Outlines a sim- 
ple system for valuing telephone plants. 
War Revenue 

The War Excess Profit Tax (83319). 
Philip Wiseman. 2800 w. Min & Sci Pr 
— Dec. 20, 1917. Meaning of "excess 
profit"; effect of tax law on gold-mining. 

War Revenue Act and Its Relation to 
Taxpayers (83414). Daniel C. Roper. 
Address before editors of the trade press. 
2000 w. Fndry — Jan., iot8. 
War Tax 

Intangible Values and War Tax (83- 
072 A). Charles W. McKay. 4500 w. 
Ind Man — Feb., 1918. Discusses features 
of the war tax for industrial appraisals. 
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MANAGEMENT 
Economic Departments 

Uses of an Economic Department in 

17. 1918. Reasons why such a depart- 
ment is of value in future policies. 

Efficiency 

Efficiency by Consent (83949 A). Louis 
D. Brandeis. 1100 w. Ind Man — Feb., 
191a Necessity of consulting with labor 
concerning industrial changes to secure 
full cooperation. 

Training a Mining Organization in Ef- 
ficiency Methods (83863). Charles A. 
Mitke. 2000 w. Eng & Min Jl— Jan. 26, 
1918. Experiences at the Copper Queen. 

Index Cards 

Getting the Most Out of Index Cards 
(83973 A). F. J. Schlink. Ills. 2800 w. 
Ind Man — Feb., 191a How cards can be 
notched to give graphic information. 

Machine Arrangement 

How to Locate Machine Tools (83970 
A). Gustav H. Radebaugh. Ills. 2500 
W. Ind Man— Feb., 1916. Coordinated 
system of machine arrangement. 

Ordnance 

Ordnance Bureau, U. S. A. (83976 A). 
700 w. Ind Man— Feb., 191a Editorial 
on the vastness of the task and the work 
of the Bureau. 

American Ordnance in France (833.59 
A). Capt. Fogg. 1000 w. West Ry Cb, 
Pro— Nov. 19, 1917. Needs of the 
American Ordnance department. 

Organization 

An Industrial Achievement of the War 
(83960 A). L. P. Alford. 2500 w. Ind 
Man— Feb., 191a Application of man- 
agement principles to the U. S. Ordnance 
Bureau. 

Master Control of American Industries 
(8397s A). 1800 w. Ind Man— Feb., 
1918. Editorial on the need of control, 
with suggestions. 

The Winchester Plan of Management 
(83437 D). W. E. Freeland. Ills. 3500 
w. Iron Age— Jan. 3, 191a (Special 
No.) Outlines a modified type of func- 
tional management, discussing the philos- 
ophy on which it is based. 

The Winchester Engineering Organi- 
zation (83660 A). W. E. Freeland. 3000 
w. Iron Age— Jan. 17, 1918. Duties of 
chiefs of general manager's staff and 
their committee interrelations. Second 
article of series. 

Handling Costs at Winchester Plant 
(83785 A). W. E Freeland. Ills. 2500 
w. Iron Age— Jan. 24, 1918. Part HI. 
Production 

Production Standards for War (83916). 
1000 w. Times Engng Supp— Nov. 30, 
1917. Coordination between manufactur- 
ers and Government. 
Profit-Sharing 

A Fair Basis of Profit-Sharing (83974 
A). George Kingdon Parsons. 45°o IT. 
Ind Man— Feb.. 191X. Unique system, ap- 
portioning profits to managers, salesmen, 
clerks, mechanics and laborers. 

REGULATION 
Administration Bill 

The Administration Bill for Control 
of Railroads (83544). 6000 w. Ry Age 
— Jan. 10, 191a Pivc-hundrcd-million 
appropriation. 
Cantonments 

Utility Staffs at National Army Can- 
tonments Organized on Military Basis 
(83455). John M. Goodell. 2500 w 
Eng N'ews-Rcc— Jan. 3, 1918. Organi- 
zation for Camp Meade utility service. 
Draughtsmen 

The Status and Remuneration of 
Draughtsmen (83381 A). 2200 w. 
Engng — Dec. 14, 1917. The work: how 
to raise the status of draughtsmen. 
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Employees 

Keeping the Good Will of the Em- 
ployee (83349). H. D. Murphy. 1200 
w. Am Mach— Jan. 3, 1918. Its im- 
portance; ideas on the subject. 
Engineering Equipment 

Supply Organization Expands 2250 
Per Cent, to Equip Engineer Troops 
(83452). E. J. Mehren. 4000 w. Eng 
Ncws-Rcc — Jan. 3, 191a Specification, 
design and purchase of a large variety 
of engineering equipment. 
Fuel Administration 

Five Coal-less Days and Ten Heatless 
Holidays (83815). 3000 w. Ry Age — 
Jan. 25, 1918. Fuel Administration or- 
ders a suspension of industries. 

Garfield Defends Order That Shut 
Down Industries (83826). 2000 w. CI 
Age — Jan. 26, 1918. Text of defense, 
with interview by Floyd W. Parsons. 
Government Aid 

Engineering Societies' War Activities 
(83478). 2500 w. Elcc Wld— Jan. 5, 
1918. Ways in which national technical 
societies have aided government. 
Industrial Order 

Widespread Closing Down of Indus- 
try (83784 A). 13 pp. Iron Age — Jan. 
24, 1918. To give coal to vessels, relieve 
freight congestion and fuel shortage. 
Labor 

Crux of the War Situation is Labor 
(83536 A). Elbert II. Gary. 3000 w. 
Iron Age — Jan. 10, 191a Address be- 
fore the Commercial Club of Chicago. 
Favors bringing men from the Orient. 

Fifth Annual Report of the Secretary 
of Labor — Fiscal Year Ending June 30, 
1917 (8364s N) 150 PP- U S Gov Print 
Office— 1917. Mediation in labor dis- 
putes, and other work of the Dept. 

Monthly Review of the U. S. Bureau 
of Labor. Statistics (83795 N). 256 pp. 
U S Dept Labor — Dec, 1917. 

Railway Labor Conditions (83758 A). 
2500 w. Engng — Dec. 28, 1917. Devel- 
opments in connection with rates of 
wages in Great Britain. Editorial. 

Reducing Labor Turnover in Our 
Shops (83351). Fred H. Colvin. 2200 
w. Am Mach — Jan. 3, 1918. Different 
phases of the question. 

Shop Stewards (83764 A). 1500 w. 
EngT— Jan. 4, 1918. Discusses the re- 
cent agreement in England to recognize 
the shop stewards. 

Unionizing Industry as a War Meas- 
ure (83538 A). Walter Drew. 1800 w. 
Iron Age — Jan. 10, 1918. Its dangers. 
Manufacturing 

Manufacture After the War (83917). 
2000 w. Times Eng Supp — Nov. 30, 
1917. Problems of federation and asso- 
ciation in England after the war. 
Power 

Mastering Power Production— II 
(83947 A). Walter N. Polakov. 3500 w. 
Ind Man— Feb., 1918. Deals with gen- 
eral principles of arrangement and in- 
stallation of plant equipment. 
Public Utilities 

Effects of War Conditions on Cost 
and Quality of Public Utility Service 
(83564). 2000 w. Elcc Ry Jl— Jan. 12. 
1018. Extra operating expense should 
be considered in modifying rates. 

Practical Measures for Securing 
Greatest Economy in Public Utility 
Plant Operation (83499 A). Charles 
Brossmann. 2500 w. Mun Eng — Jan., 
1018 Serial, 1st part. Specific recom- 
mendations for increasing efficiency. 
Railroad Hearings 

Railroad Hearings Before the Senate 
Committee (83470 A). 2500 w. Ry Age 
— Jan. 4. 1918. (Special No.) Inter- 
state Commerce Commission ques- 
tioned. 
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Railroad* 

Supreme Court Decisions Affecting 
Railroads (83810). 3000 w. Ry Age — 
Jan. 25, 1918. Abstracts of decisions in 
the Illinois and the Texas cases. 



First of Government Regulation in 
Steel (8344S D). 4500 w. Iron Age- 
Jan. 3, 1918. (Special No.) Record in- 
got production. 
War Board 

Accomplishments of die Railroad's 
War Board (83471 A). 3500 w. Ry 
Age — Jan. 4, 1918. (Special No.) Re- 
port to Senate Committee tells also of 
what it had hoped to do. 
War Industries 

War Industries Board to Be Central 
Agency for Mobilizing Nation's Re- 
sources (81775). 1500 w. Erg News- 
Rec— Jan. 24, 1918. Plan outlined by 
Secretary Baker. 

Germany's Contribution to Our War 
Preparation (83438 D).' Ills. 1500 w. 
Iron Age— Jan. 3, 1918. (Special No.) 
A Bridgeport, Conn., plant, financed by 
Germany, for the production of shrapnel, 
taken over by U. S. government. 
Women Worker* 

One Labor-Shortage Problem Solved — 
Women in Machine Shops a Success 
(83530). aooo w. Eng News-Rec — Jan. 
to, 1918. Efficient work on machine 
tools. 

The Woman Worker. John W. Upp. 
Also, Psychology of Environment. C. B. 
Lord. With discussion of the two papers 
(83J34 A). Ills. 7000 w. A S M E, Jl 
— Jan., 1917. Problems concerning women. 

Women Fill Men's Places in Shops 
(83729 A). Articles by D. C. Bucll, Har- 
vey D. Wolcomb, and Margaret Lampcrt. 
4500 w. Ry Mech Enjjr — Jan., 1918. 
Suggestions for their training. 



Woman Power (83924)- "CO w. Times 
Engiig Supp— Nov. 30, 1917. Account of 
the Exhibition of Women's Work. 

Women in German Foundries (83771 
A). From paper by Kurt Abeking in 
Stahl und Eistn. Ills. 1500 w. Ir & CI 
Trds Rev— Dec. 28. 1917. Considers 
kinds of work and ways of instruction. 

Women's Labor in British War Indus- 
tries (83662 A). L. H. Quin. Ills. 4000 
w. Iron Age — Jan. 17, 1918. Its great 
scope and problems involved; wages, ef- 
ficiency and working conditions. 

WELFARE AND SAFETY 

Benefit Association 

The Employees' Benefit Association 
( 83968 A). W. L. Chandler. Charts. 
6000 w. Ind Man— Feb., 1918. Second 
part of serial. Its relations to employee 
and employer and its management Sick 
benefits, insurance, etc. 

Dust 

Dust in Industry (83887 A). Henry 
Field Smyth. 3000 w. Sci M — Jan., 1918. 
As a cause of occupational diseases. 

Dust ; Its Universality, Elimination and 
Conservation (83956 D). K. R. Knowles. 
Ills. 43 pp. Am Soc Ht & Vt Engrs, Jl 
—Jan., I9t8. Classification of dusts, their 
sources, elimination, recovery. 
Safety Work 

A Year's Progress in Electrical Safety 
Work (83518). Morton G. Lloyd. 2500 
w. Elec. Rev, Chi— Jan. 5, 1918. Re- 
sults of first year's trial of the Natl. 
Elec. Safety Code. 
Workmen'* Compensation 

Workman's Compensation Act (83474). 
Samuel R. Artraan. 2500 w. Telephony 
—Jan. 5, 1918. Read at Indiana Ind. Tel. 
Convention. Experiences in administra- 



MISCELLAN V 

Agriculture 

The Agricultural Problem (83328 A). 
Liberty H. Bailey. (Abstract.) 3000 
w. A S M E. Jl— Jan., 1918. Food pro- 
duction problems and their relation to 
the war. 
German Industries 

A Travers Les Revues Techniques 
Allemandes (83904 B). 2000 w. La 
Nature — Nov. 24, 1917. Extraction of 
greases, production of high-speed steel ; 
copper, leather, rubber, and other in- 
dustries as gathered from German tech- 
nical papers. 
War 

The Business of War (83490). Charles 
T. Hutchinson. 2500 w. Min & Sci Pr 
— Jan. 5, 1918. Reviews conditions and 
the attitude of the industries and of 
labor. 
War Aims 

What We're Fighting For (83657) 
Frederick Landis, with introductory ad- 
dress. 22 pp. St L Ry Cb, Pro— Dec. 
191 7- 
War Effect* 

Manchester Local Section: Chair- 
man's Address (83613 N). C. J. Beaver. 
8000 w. Instn E E, Jl — Dec, 1917. Ef- 
fects of war on world's industry and 
industrial progress. Necessities re- 
vealed. 

Birmingham Local Section: Chair- 
man 's Address (83615 N). Sydney T. 
Allen. 4000 w. Instn E E, Jl — Dec, 
1917. Effects of the war and needed de- 
velopments of electrical industries. 

Western Local Section Chairman's 
Address (83612 N). R. Howard 
Fletcher. 2500 w. Instn E E, Jl — Dec, 
1917. Problems arising from war ne- 
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AERONAUTICS 

Aeroplanes 

Aeroplane Construction in General 
(83493). Ottorino Pomilio. Ills. 2200 
w. A A Wkly — Jan. 7, 1918. Serial, 
1st part. Types and their construction. 

Exploring and Mapping Jungle Lands 
by Aeroplane (83553 A). Russell Hast 



ings Millward. Ills. 2200 w. Flying- 
Jan., 1918. Work of aviators after the 
war. 

Some Notes on Recent German Aero- 
planes (83389 A). Ills. 2000 w. Engr 
— Dec. 14, 1917. Information regarding 
certain types of captured machines ex- 
hibited in England. 
Aircraft 

The Aircraft-Problem (83332 A). W. 
F. Durand. 4000 w. A S M E, Jl — Jan., 
1918. Problems in forming and main- 
taining a large and efficient air fleet. 

The Amazing Development of Mili- 
tary Aeronautics in 1917 (83571). Henry 
Woodhousc. Ills. 2000 w. A A Wkly 
—Jan. 14, 1918. The importance of the 
air service. 
Air Service 

America's Air Service (83881 B). W. 
F. Durand. Ills. 26 pp. Fkn Inst, Jl — 
Jan., 1918. Account of the purposes of 
such a war measure and the require- 
ments. 

The War in the Air (83602 A). G. 
Douglas Wardrop. 2500 w. E Cb, 
Phila. Jl— Jan., 1918. What the Ger- 
mans have accomplished and the prob- 
lems to be solved. 
Automotive 

Automotives in the Great War 
(83700). Coker F. Clarkson. 3500 w. 
Am Marh — Jan., 24, 1018. Reviews the 
accomplishment during the past year. 



Aviation 

La Liason Acricnne Et La T. S. F. 
En Avion (83932 B). J. A. Lefranc. 
Ills. 2900 w. La Nature— Dec. 8, 1917. 
Aviation and radio operations by the 
Germans. Types of planes used, radio 
apparatus and tire control. 
Aviator* 

Fighting Efficiency of American 
Aviators Can Be Quadrupled by 
Adoption of Walter Camp's Method of 
Training (83552 A). Henry Wood- 
house. Ills. 1500 w. Flying — Jan., 
1918. Value of training. 

The Aviator, the Quarterback of 
War's Gridiron (83551 A). Walter 
Camp. Ills. 1800 w. Flying— Jan.. 
1918. Training to keep him in the 
physical, mental and nervous condition. 
Ballooning 

Free Ballooning (83554 A). F. P. 
Lahm. Ills. 1500 w. Flying — Jan., 
1918. The care, equipment, 
mcnt and usefulness. 



The German Ago Fighting Biplane 
(83573). HI*- 3.100 w. A A Wkly— 
Jan. 14, 1918 Detailed description. 

The German A. E. G. Bombing Bi- 
plane (83492). Ills. 1800 w. A A 
Wkly— Jan 7, 1918. Particulars of the 
1917 type. 
Engines 

German Aeroplane Engines (83382 
A). 1500 w. Engng— Dec. 14, 1917. 
Details of captured German aeroplanes 
and engines on exhibition at Islington, 
England. 

British Aviation Engine Inspection 
(83562). R. K. Bngnall-Wild. Charts. 
4000 w. Auto Ind — Jan. to, 1918. Se- 
rial, 1st part. Chart scheme in use. 



Overhauling the Gnome Airplane En- 
gine (83348). Ills. 3500 w. Am Mach 
— Jan. 3, 1918. Instructions for disas- 
sembling and assembling. 

The 160- Hp. Benz Aircraft Engine 
(83812 A). Ills. 1000 w. Auto Ind- 
ian. 24, 1918. Design and performance 
data of one of Germany's leading air- 
craft engines. 
Inclined Surface* 

The Influence of Aspect Ratio on the 
Critical Angle of Inclined Surfaces (83- 
754 A). C. H. Powell. 500 w. Engng 
—Dec. 28, 1917. Investigations of value 
to aeroplane designers. 
Model Experiment* 

The Wind Channel— Its Design and 
Use (83572). J. R. Pannell. lecture 
before Aeronautical Soc. of Gt. Britain. 
4000 w. A A Wklv— Jan. 14, 1918. Se- 
rial, 1st part. Value of model experi- 
ments, describing wind channels. 
Naval Aircraft 

Italian Naval Aircraft (83763 A). Ills. 
700 w. Engr— Jan. 4. 1918. Details of 
a system of defence for the Adriatic 
showing typical units. 
Propellers 

Automatic Airplane Propeller Shaping 
Machine (83753 A). Ills. taoo w. 
Engng— Dec. 21, 1917. Detailed descrip- 
tion of a British machine tool of interest. 

Standard Hub for Airplane Propellers 
(83527). Fred H. Colvin. Ills. 500 w. 
Am Mach— Jan. 10, 1918. Details of hub 
adopted by the aviation section of the 
United States army. 
War 

War and Aeronautics (83806 A). Wil- 
liam E Beard. 5000 w. U S Nav Inst. 
Pro— Dec, 1917- The use of balloons in 
the Civil War. 



Digitized by Google 



THE ENGINEERING INDEX 



March, 1918 



AUTOMOBILES 
Annual Show 

Mechanical Tendencies Revealed by 
the Show (8.1501). P. M. Held!. Ills. 
3500 w. Auto i nd — Jan. 10. 1918. In- 
teresting developments seen at the New 
York show. 
Axles 

Design of Military Truck Axles 
(837031. G.W.Carlson. Ills, jooo w. 
Auto Ind— Jan. 1;. 1918. 1£ ngiiieeriug 
details of front and rear axles of Class 
B military worm-driven truck. 
Automobiles 

Efficient Transportation Demanded by 
Engineers 18.1504 A). J. Edward Schip- 
per. ,5000 w. Auto Ind— Jan. ,1. 1918. 
(Special No. > Change of practice nec- 
essary to eliminate extravagance of 
wheel base and engine size. 
Car Tooling 

Tooling a Foreign Car in America (83" 
419 At. Thomas Orchard. Ills. 1400 w. 
Machy — Jan.. 1918. Serial, tst part. In- 
teresting jigs and fixtures used in tooling 
an automobile of foreign design. 
Electric Vehicles 

The Electric Vehicle for Handling 
Goods in the Works and on the Koad 
183370 X>- Raymond J. Mitchell. Ills. 
4000 w. Elec'n— Dec. 14. iyi*. The 
scope of the electric vehicle, construc- 
tion of chassis, etc. 



Dtis Behind the Class B Engine 
(8370.'). A. F. Milbratb. Diagrams. 
2500 w. Auto Ind— Jan. 17, 1918. Tech- 
nical analysis of its design. Performance 
in tests. 
Fuel 

Fuel for Automotive Apparatus (83813 
A). E. \V. Dean. Read I k fore S. A. F_ 
6000 w. Auto Ind — Jan. it. 1918. Dis- 
tillation curves of the different fuels and 
their adaptability to preseiit-dav engines. 

Petrol's Part in the Great War (837.tr 
A). Albert Lidgctt. Ills, jsoo w. Auto- 
car—Jan. 5, 1918. Shows the great part 
motor spirit plays. 
Ignition 

Spontaneous Ignition (8.1.17.1 A). 1500 
W. Autocar — Dec. 21. 1917. Explana- 
tion of the causes of knocking and how 
they may be overcome. 
Manifolds 

Modern Manifolds (8.1505 A). Ills. 
1000 w. Auto Ind— Jan. J, 1918. ( Spe- 
cial No ) Study of the intake mani- 
fold and methods for preheating it. 
Mobilization Depot 

A Mptor Transport Mobilization 
Depot (8335,2 A). Ills. 1800 w. Auto- 
car—Dec. 15, lOir A permanent camp 
for men, vehicles and stores for oversea 
service. 
Motor Transport 

Armv Transportation (83.1.11 A). L. 
B. Moody. Ills. 500 w. A S M E. Jl— 
Jan.. 1918. The importance of motor 
equipment in the Ordnance Department. 
Spark Plugs 

Special Spark Plugs Needed for Air- 
plane Engines (83508 A), Hit. 4000 w. 
Auto Ind— Jan. 3. IQ|8, (Special No.) 
Factors which determine the construc- 
tion are heat, oil conditions and gas 
tightness and insulation qualities under 
heal 
Starters 

Impulse Starters for Tractors (83506 
A). Ills. 1800 w. Auto Ind— Jan. 3, 
1018. (Special No.) Enable a starting 
spark to be obtained without spinning 
engine. 
Tractor Radiators 

Tractor Radiators, Their Calculation 
and Design (8.1704). Arthur B. Modinc. 
Diagrams. 2500 vv. Auto Ind — Jan. 17. 
toi8. Portion of heat input compared 
with jacket losses. 



Tractors 

Rumcly Adds Smaller Tractor Mode] 
(X3811 A 1. Ills. 1800 w. Auto Ind— 
Jan. .'4, ''"8. lias a rating of I4-J8 h.p. 

Scotland Favors Light Farm Trac- 
tor! (83507 A). 4000 w. Auto Ind — 
Jan. 3, 1918. (Special No.) More suit- 
able for routine farm work. 

An Agricultural Power Unit (83646 
X >. Alan E. L. Chorlton. Ills 25 pp. 
Instn Aul Engrs— Dec. 1917. Serial, 
1st pari. Some factors governing the 
design of a small tractor. 

Some British Agricultural Tractors 
and Haulers (83386 A). 3000 w. Engr 
— Dec. 14. 191". Serial. 1st part. Prog- 
ress in mechanical cultivation. 
Truck Efficiency 

Truck Efficiency Graphically Shown 
(83501; \ 1. Fram is V\ , Davis MM « 
Auto Ind— Jan. 3. !9l8. (Special No. I 
Calculating truck's working capacity. 
Truck Motor 

Manufacturing Operations in Making 
a Gasoline Motor (833461. Ills. tJoo w. 
Am Mach — Jan. 3, 1918. Methods used 
in making and testing a four-cylinder 
truck motor. 
Trucks 

Freight Being Hauled Successfully 
Between New York and Philadelphia by 
Trucks (83677 A). Ills. 3000 w. Com 
Vhlc — Jan. 15, 1918. 104-mile run daily 
011 schedule time. 

More Efficient Co-operation Delivery 
Demanded by War Conditions (83391 
A ». 3500 w. Com Vhlc— Jan. 1. 1918. 
Shows that co-operative delivery by 
trucks cuts food costs and releases men 
for vital work. 

Motor-Truck Transportation (83330 
A). William P. Kennedy. ZjOO W. A S 
M F'., Jl — Jan., 1918. Developments to 
be expected to meet war necessities. 

Three Class A I ' 5-Ton Q. M. C 
Trucks Completed and on Way to 
Washington for Tests (8.1393 A). Ills. 
iooo w, Com Vhlc— Jan. t. 1918- Char- 
acteristics. 

War Conditions and Importance of 
F'ood Supply Forcing Farmers to Buy 
Trucks (83490 A). Ills. 3500 w. Com 
Vhlc — Jan. I, 1918. Labor shortage and 
railroad congestion help sales. 



The Haytcr Road Wheel (8LUS3 A). 
Ills. 1500 w. Autocar — Dec. 15, 1017. 
A construction which reduces the trou- 
ble of changing a pneumatic tire. 

The Rapid Detachable Wheel (83746 
A). Ills. 3000 w. Autocar — Jan. 5, 
1918. Claims a locking mechanism en- 
ables a wheel to be detached or refitted 
in less than four seconds. 

COMBUSTION MOTORS 

Gas Engines 

Gas Engine Troubles and Remedies 
(83819)- A, L. Brennan, Jr. 1200 vv. 
Power — Jan. J9. 1918. How to diagnose 
troubles and apply proper remedies. 

HEATING AND COOLING 

Air Conditioning 

A Constant Temperature and Humid- 
ity Room for the Testing of Paper, Tex- 
tiles, etc. (83608 B). F. P. Vcitch and 
E O. Reed. Ills. 4000 w. Jl Ind & 
Eng Cheni— Jan.. 1918. Control of hu- 
midity in industries. 

Cantonments 

For Soldiers in the Making (83660). 
Ills. 2500 w. Pr Pt Eng— Jan. 15. 1918. 
Refrigerating and ice making, water and 
heating plants installed at Rockford. 

Cold Storage 

Extra and Special Service by Cold 
Storage Warehouses (83576 A). F. M. 
Shoemaker. J500 w. Ice & Refrig — 
Jan.. 1918. 



Multi-Stage Compression Plant of 
Central Cold Storage Co. (835831. Ills. 
-•500 w. Power— Jan. 15. 1918. Details 
of a modern two-unit ammonia plant oi 
500 tons refrigerating capacity employ- 
ing new I). 1. Davis system of multi- 
stage compression. 

Science and the Cold Storage Indus- 
try (83632 A). J. Wemyss Anderson, 
with discussion. 5000 w. Roy Soc Arts, 
J I— Dec. 21, 1917. Need of research 
work in England. Weak points and 
methods of strengthening them. 
Drying 

High Temperature Drying (83950 D>. 
Burt S. Harrison. 14 pp. Am Soc lit & 
Vt Engrs, Jl Jan.. 1918. Evaporation 
design of high temperature installation 
Air heating to high temperature. 
Evaporation 

The Temperature of Evaporation — Its 
Practical Application to Air Conditioning 
and to the Drying and Conditioning of 
Materials (831)51 D). W. H. Carrier. 
Jl pp. Am Soc lit & Vt Engrs. Jl— 
Jan.. 1918. Wet bulb temperatures and 
the laws governing it. giving formulae, 
and discussing its bearing on air con 
ditioning. 
Fuels 

Utilizing the Heat in a Pound of Coal 
18384.1). Harold L. Alt. jooo w. lit & 
Vtg Mag— Jan., 1918. Analysis of the 
relation between heating and mechanical 
equipment from fuel standpoint. 

Gas Heating 

Appareils. Svslcme Ionidcs, Pour Le 
Chauffagc Au Gax (8.W45 B). Ills, (joo 
vv. Le Genie Civil— Dec, t5, 1917 The 
Ionidcs apparatus for gas furnaces, dry- 
ers, etc. 

Heat Flow 

A New Principle in the Flow of Heat 
( 8.188 3 B). Carl Hering. wo w. Fkn 

^liut, Jl- Jan.. 1918 Research work. 

Answering Fuel Needs with a Neu 
Heating System (8.1957 D). George S 
Barrows. Ills. 14 pp. Am Soc Ht & Vt 
Engrs. Jl — Jan., 1918 Details of the 
G F". F. Rector system of gas heating. 

What W'c Do and Don't Know XImhji 
Heating (8.1954 D). John R. Allen jyx> 
w. Am Soc Hi & Vt Engrs. Jl-Jan „ 
1918. Heat laws; heat losses from Imild- 
ings; infiltration; radiation, etc. 
Hot Water 

Relation of Hot Water Service Heat- 
ing to Various Types of Buildings 1 83- 
<>53 Di. Harold L. Alt. 2500 w. Am 
Soc of Ht & Vt Engrs, Jl — Jan.. i«;i S 
Data of use in computing the amount re- 
quired and steam or coal calculations. 
Hot Water Pipe 

The Prcservat ion of Hot Water Sup- 
ply Pipe m Theory and Practice iSf>il 
D). F. N. Speller" and R. G. Know land. 
Ills. .1500 w. Am Soc Ht & Vt Engrs, 
Jl— Jan., 1918. Principles of corrosion 
as applying to hot water supply systems 
Radiators 

Report of Committee on Standard 
Method of Testing Radiators (8395K D). 
1500 w. Am Soc Ht & Vt Engrs. Jl- 
Jan.. 1918. 
Refrigeration 

Overhauling an Atmospheric Ammonia 
Condenser (83671). A. G. Solomon. 
Ills. ->5oo w. Pr Pt Eng— Jan. is. IQI& 
Troubles due to coils made of pipe gal' 
vanized on inside as well as outside. 

See also Thermodynamics, under 

MF.ASt-REMENT. 

HYDRAULIC MACHINERY 
Pumping 

Some Canadian Pumping Plants 183' 
460). A. Hugucnin. Ills. 3000 w. Can 
Engr— Jan. 3, 1918. Details oi plants il 
Itistrating various installations. 
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A Q ^^.^ '7\ >0 f A tile-surfaced Barrett Specification Roof 
OCl/CI C J Col being used as a Drill-Ground 



Hundreds of marching feet — 
a regiment in action with a 
roof for its drill-ground — 
that's what you see above. 
You couldn't use a roof much 
more severely than this. 
And that's what happened al- 
most daily for months on top 
of the big Altman Depart- 
ment Store in New York City, 
where several hundred mem- 
bers of the Home Defense 
League have learned to do 
their " bit." 

Barrett Specification It oofs 
contain a larger amount of 
waterproofing and protective 
materials than any other 
roof-covering. 

That is why they give such 

wonderful service. 

And not only do they give 

longer service than any other 

typo, but they rout Irss per 

iiear of service. 

If you want this kind of a 

roof on your building, the w ay 

to make sure of getting it is 



to insert in your building 
plans the following: 

"The roof Khali he laid according 
to The Barrett Specification dated 
Mar I. 1016. and the toolinf con- 
tractor shall secure for me (or usi 
the ittYear Guaranty Bond therein 
mentioned." 

Only competent roofers can 
obtain the Bond, and the roof 
is constructed under the su- 
pervision of a Barrett inspec- 
tor, who sees that the Specifi- 
cation is strictly followed. 

20- Year Surety Bond 

We now offer a 20-Year 
Surety Bond Guaranty on all 
Barrett Specification Roofs of 
fifty squares and over in all 
towns of 25,000 and over, and 
in smaller towns, where our 
Inspection Service is avail- 
able. 

Our only requirements are 
that The Barrett Specification 
of May 1. 1916, shall be 
strictly followed, and that the 
moling contractor shall be 
approved by us. 



f##) <•! V *c Wiifrril :<• \ it 



.i/l<urt"»i vt/M tutj mtcrwotirn K'iJ.' fv 
,'f>f.Jrrn tifareit 



nr ... 



The Company 



New York Cbicaan Philadelphia tbatocl SL Louis Cleveland 
Cincinnati Piiifchurcli Octroi! nirniiiialmni Kansas lily MtaMMOHl 

' NMhrlUc Salt Lake Cits Seattle Peoria 

THE IIARRETT COMPANV. Limited: Montreal Toronto Wimiiue* 
St. lohn. X. H. Iljlilaa. X. S. Sydney. N. S. 



Vancouver 



Barrett Specification 
Waterproofing 

The foundation of this huge 
structure is also kept dry with 
a great seal consisting of alter- 
nate la\ers of Specification 
Pitch and Tell. This, is the 
standard type of waterproof- 
ing for all important under- 
ground construction. 



liflow is the Bond that guarantees 
your roof for jo start. 



When making inquiry please mention Inui stum Man moment 
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Pumps 

1 he Application of Diaphragm Pumps 
to Metallurgical Work (83774 N). L. 
B. Eames. Ills, 1200 w. Chcm, Met. &• 
Min Soc of S Af, Jl— Oct.. 1917. Its lim- 
itations and usefulness. 

MACHINE ELEMENTS AND 
DESIGN 

Bearings 

Adjusting Marine Engine Bearings 
183723). William M. McRobert. Ills. 
1300 w. Power— Jan. 22, 1918. Sugges- 
tions for care of bearings. 
Inventions 

Inventions Relative to War Material 
183*101 A 1. W. Strother Smith. 6500 
w. I£ CI). Phita, Jl— Jan., 1018. Ways 
engineers can help in this held. 
Machine Elements 

Photo- Elasticity (83927). 1500 w. 
Times Kngng Supp— Nov. 30, 1917. Op- 
tical method of studying elasticity and 
strain. Paper hy K. G. Coker before In- 
stitution 01 Automobile Engineers. 
MACHINE WORKS AND FOUN- 
DRIES 

Brass 

Manufacture of Cartridge lirass in 
England t«3~8i »• 1000 w. Brs Wld— 
Jan . 1918 From paper by H. W. 
Itiounsdon, read before Soc. of I hem. 
Ind... England. Conditions requiring 
closest attention to insure success. 



Cannon Making in Past Centuries 
iX ? 66t>. H. II. Manchester. Ills. 1500 
w." Am Mach— Jan. 17. K)l8. Cannon 
manufacture between 1550 and 1800. 
Castings 

Casting Large C.uns in the Early 
Eighties (8340/), Job Goosttay. Ills. 
1500 w. Fndry— Jan., 1918. Difficulties 
encountered. 

The Manufacture of Pattern Castings 
1S3440 I>). Henry M. Lane. Ills. 1500 
w. Iron Age— Jan. 8, 1918. (Special 
\o 1 A new specialty foundry estab- 
lished by the Cope Pattern Works, of 
Detroit.' 

The Overweight Casting— Its Cause 
and Remedy (83409). K. R. Clarke. 
Ills, 7000 w. Fndry— Jan.. 1918. Con- 
servation oi metal by proper molding. 
Cores 

How t ons Arc Csed to Cut Molding 
Costs (83405). Ills. 1500 w, Fndry— 
Ian.. 1018 Account of large savings in 
molding by a more extensive use of 
cores. 

Diamond Tools 

Use of Diamond Tools in the Shop 
(83525) Erank A. Stanley. Ills, 2000 
w. Am Mach — Jan. 10, 1918. Serial. 
1st part. Classes of work for which 
they are adapted. Details of speeds, 
feeds and output. 

Dies ' 

Correcting Dies That Failed to Draw 
(»3347>. A. C. Lindholm. Ills, 1200 w. 
Am Mach— Jan. 3. ">i8 How ' ,uor - 
rectlv designed dies were altered. 

Die Work . 
Locating Small Holes Accurately in 
Die Work (83350). Hugo F. Pusep. 
800 w. Am Mach — Jan. 3, 1018. Method 
for locating boles where it is impossible 
to use buttons. 

Drawing 

The Drawing-Office in Relation to 
Other Departments (8357" A). E. D. 
Roberts, Lecture to Jim. Instn. of 
Engr. 3500 W. Meeh Wld— Dec. 21. 
1918. Its relative position and import- 
ance. 
Drilling 

Modern Drilling Practice (83416 A). 
Edward K Hammond. Ills. loooo w. 
Macby — Jan . !9l8. Basic principles to 
be obtained in the operation of drilling 
machines to secure maximum efficiency. 



Economic Departments 

See same heading under Industkial 
M an .uxMCN r. Manayttufnl. 
Electric Furnace 

Harnessing the Electric Furnace to 
the Foundry (83408). Douglas Walker. 
Read before the Am. Fndry. Assn. 
3000 ». Fndry — Jan., 1918. Progress 
showing merit of this electrical unit. 
Forging 

The Eorging of an Off-Set Jaw 
(831)64). J. V. Hunter Ills. 1300 w. 
Am Mach— Jan. 31, 1918. Methods of 
casting and forging intricate parts. 
Foundry Practice 

Reminiscences oi Early Steel Foun- 
dry Practice (83413). David McLain. 
Ills. .'500 w. Fndry— -Jan., 1918. Read 
before Am. Fndry. Assn. Evolution of 
steel casting manufacture. 

What Proper Routing Did lor an Old 
Foundry (83415). H. E. Goctz, Ills. 
1400 w. Fndry — Jan., 1918, Improve- 
ments resulting in greater efficiency. 

Some Sand Mixing Methods (837801. 
C. Vickcrs. Ills. 1000 w. Brs Wld— 
Jan., 1918, Methods described- 
Sweeping a Worm-wheel in Green- 
land (83O9 J A 1. James Fldgar. Ills. 
1000 w Mech Wld— Dec. 28, 1917- 
Method suitable when there is no time 
to make a pa Hern. 
Gas Furnaces 

Gas Furnaces (83923)- 1000 w 
Times Engng Supp— Nov. 30, 191". Ab- 
stract of paper by Arthur Forshaw. be- 
fore Manchester Dist. Junior Gas Assn. 
Design and manipulation for various 
kinds of melting furnaces. 
Gear Planers 

The Sunderland Gear Planers 
(83378 A). Ills. & plates. 70OO W. 
Engng— Dec. 14. "It". Explains prin- 
ciples governing the action. 
High Temperatures 

Dealing with Metals and Alloys Melt- 
ing at High Temperatures (83578 A). 
Walter J. May. 1500 w. Mech Wld— 
Dec. 21, I9l8. Suggestions for melting 
large quantities. 
Interchangeability 

Intcrcbangeability, Tolerances ami 
Finish (83701). J. P. Kropby. 2000 w. 
Am Mach— Jan. -'4. 1918. Ideas as to 
requirements. 
Lathes 

Cincinnati Acme Universal Turret 
Lathe (819671. His 1800 w. Am 
Mach— Jan. 31, 1918 Descriptive, 

Details of 0-ln. Center Heavy Duty 
Shell Lathe (83750 A). Ills. 500 w. 
Engng— Dec. 28. 19' 7- Describes a 
lathe built in Cincinnati, Ohio, 

Machine Tools 

After-War Prospects for American 
Machine Tools in France (8378")). C. 
E. Carpenter. 2200 w Am Mach — 
Jan. 24. 1918. Believes the demand will 
not decrease. 

Machining 

Machining Parts of a ( alculntmg Ma- 
chine (83667). Ills. 900 w. Am Mach 
— Jan. 17, 1918. Most parts described 
are made in punch presses from sheet 
metal. Test gages and press tools used. 

Milling Machines 

Plain Knee Type and Similar Milling 
Machines (83730 A). M. H Williams. 
Ills. 7000 w. Ry Mech F.ngr— Jan.. 
1918. Their uses and possibilities in 
railway shops. 

Patterns 

Pattern for a Large Main Circulating 
Inlet Valve (83696 \V Janus Edgar. 
Ills. 1000 w Mech Wld— Jan. 4. "9)8. 
Directions for construction. 
Precision Work 

The Micrometer Head in TooUvrk 
(83526). Hugo F. Pusep. Ills 3000 w. 
Am Mach Jan. 10. 1918. Methods 



Shell Tools 

Boring and Reaming Tools for 220- 
and 270 m. m. French shells (83528). 
James Forrest. Ills. 1200 w. Am 
Mach— Jan. 10, 1918. Details of tools 
that have worked well. 
Shop Practice 

Correct Way of Making an Engine 
Piston Pattern (83412I. Frank B. Rac- 
ing. Ills 1500 w. F'ndry — Jan.. 1918. 
How to obtain economical results. 

Manufacturing a Steel Chair (83664). 
G. F. Wetzel. Ills. 1500 w. Am Mach 
— Jan. 17, 1918. Methods of making an 
all-steel chair. Work on tubing and 
sheet metal. 

Marking Off (83694 A). Joseph Hor- 
ner. Ills. 1500 w. Mech Wld— Jan. 4, 
1918. Serial. 1st part. Essential arti- 
cles of the equipment, and methods 
used. 

( 'perations in a Creamery Machinery 
Plant (83962). Frank A. Stanley. Ills. 
22uo w. Am Mach — Jan. jl, 1918, 
Methods of coiling copper pipe on large 
modern drums, and of machining brass 
valves and plugs. 

The Making of Plug and Ring Gages 
(839651. J. II. Smith. 2500 w. Am 
Mach — Jan. 31, 1918. Suggestions. 
Springs 

Laminated Steel-Spring Proportions 
(83063), H.H.Kennedy. 900 w. Am 
Mach— Jan. 31, 1918. Shows how vari- 
ous effects arc secured. 
Stoves 

The Evolution of Cooking and Heat- 
ing Stoves. (83410). Ills. 3000 w. 
F'ndry — Jan., 1918. Early attempts in 
stove making. 

Trade-Marks 

Trade-Marks and the Manufacturer 
(839061. Glenn B. Harris. 2500 w. Am 
Mach— Jan. 31, 1918. Arguments in 
favor of trade-marks. 

Typewriters 

Making Typewriter Parts (83787). 
M. E. Iloag. Ills. 1000 w, Am Mach 
—Jan. 24. 1918. Serial. 1st part. In- 
teresting milling and grinding fixtures 
are described in present number. 

Welding 

Comparison of Forge. Oxy-Acctylcnc 
and Electric Welding (83424 A). 1800 
w. Macby — Jan.. 1918. Essential fac- 
tors in forge welding and their import- 
ance in the other processes. 

Rehabilitating the Interned German 
Ships 83444 D). E. P. Jessop. Ills. 
3000 w. Iron Age — Jan. 3, 1918 (Spe- 
cial No.) The part of electric welding 
in repairing the damaged ships — 109 
damaged vessels put in service in less 
than eight months. 

Welding Transformer Tanks by Elec- 
tric Arc Process (83417 A), Erik 
Obcrg. HI*. 3000 w. Machy— Jan.. 
K118. Methods developed by the Pitts- 
field works of the General Electric Co. 

MATERIALS OF CONSTRUCTION 
Aluminum 

L'lndustric Et Lcs Grandes Applica- 
tions (83942 B). J Escard. Ills. 5700 
w. Le Genie Civil— Dec. 1. 1917. In- 
dustrial applications of aluminum and 
its various alloys. 
Ferroalloys 

Metallurgical Ferroalloys in 19) 7 
(83862), Robert J. Anderson. 2500 w. 
Eng Sc Min .11— Jan. 26, 1918. A review 
of the ticld. 
Furnace Linings 

Notes on the Disadvantages of 

Chrome Brick in Copper Reverberator)' 
Furnaces 1 83873 D). Francis R, Pyne. 
1000 w. AIM E — Dec, 1917. Points 
out disadvantages when treating mate- 
rials too valuable to allow metal ab- 
sorption. 
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Inspection 

Topical Discussions on the Subject of 
Inspection (83336 A). Papers by A. L. 
De Leeuw, F. A. Waldron, and B. W. 
Dunn, with discussion of all three. 
11500 w. A S M E, Jl— Jan., 191a 

Molding Sand 

Iron Oxide— Its Effect on Motding 
Sand (83406). W. R, Bean. Read be- 
fore Am. Fndry. Assn. 1500 w. Fndry 
—Jan., 191a Tests indicate that per- 
centages over 3.5 per cent in sand are 
detrimental. 

Munu Metal 

Typical Cases of the Deterioration of 
Muntz Metal (60:40 Brass) by Selective 
Corrosion (83961). Henry S. Rawdon. 
• Us. 35 pp. U S Bur Studs. Tech paper 
103— Dec. 15. 1SH". Illustrated by four 
types, including tubings, sheets, and 
forgings. 

Pig-iron 

Pig-iron From Scrap-Steel (83320). 
Ills. 1200 w. Min and Sci Pr — Dec. 29, 
1917. Synthetic pig-iron; production 
from scrap metal in the electric furnace. 

Refractories 

A Furnace for Testing Refractory 
Materials Under Load at High Tem- 
peratures (83594 A). Robert J. Mont- 
gomery. Ills. 1000 w. Met of Chem 
Eng— Jan. I, 1918. A gas furnace which 
has been used successfully at the Kop- 
pcrs Co. laboratory. 

Russian Timber 

Lcs Richesses Foresticrcs De La 
Russie (83006 B). C. Rabot. 1400 w. 
La Nature— Dec. I, 1917. Estimate of 
the timber resources of Russia. 

Screw Gages 

Inspection of Screw Gages for Muni- 
tions of War (83423 A). Abstract of 
pamphlet by H. J. Bingham Powell. 
Ills. 5000 w. Machy — Jan., 1918. 
Measurement of pitch, and of full, effec- 
tive, and core diameters. 

Steel Plates 

The Action of Caustic Liquors on 
Steel Plates (83304 A). C. E. Stro- 
meyer. 2500 w. Engng— Dec. 14, I9'~- 
Experiments showing the seriousness 
of the action of caustic soda. 

Sulphuric Acid 

The Sulphuric Acid Situation in the 
United States (83600 A). Lewis B. 
Skinner. 4500 w. Met of Chem Eng — 
Jan. 15, 1918. Information, including a 
discussion of the future of the industry. 

MEASUREMENT 
Differentiation 

Mechanical Differentiation (83884 B). 
Armin Elinendorf. Ills. 2000 w. Frkn 
Inst, Jl— Jan., 1918. 
Oil Tanks 

Calculating the Contents of Oil 
Tanks (83723). R. T. Strohm. Ills. 
1000 w. Power — Jan. 22, 1918. Methods 
of obtaining measurements. 
Photo-Elasticity 

Sec Machine Elements, under Ma- 
chine Elements and Design. 
Power Factor 

Obtaining Power Factor by Use of 
Wattmeter (83686). E. G. Barrington. 
1200 w. Elcc WId — Jan. 19, 1918. Ex- 
plains manner in which power factor on 
three-phase circuits may be readily ob- 
tained. 
Power Plants 

Power Plan Calculations (83323). W. 
F. Schaphorst. 2500 w. Natl Engr— 
Jan., 1918. Chart for determining 
power of a steam turbine. 
Pyrometers 

Les Pyrometres Elcctriqiics Indus- 
tricls (8300s B). E. Coustct. Ills. 
1400 w. La Nature — Dec. I, 1917. De- 
sign and use of various forms of elec- 
tric pyrometers. 



Pyrometers and Pyromctry (83690 
A). 3500 w. Eng Rev— Dec. 15, 191 7. 
Serial, m part. Problems and achieve- 
ments of modern pyromctry. 
Pyrometry 

Uses of Pyrometry (83925). 2800 w. 
Times Engng Supp — Nov. 23, 1917. 
Temperature measurement in industry; 
value of scientific methods, automatic 
temperature control, etc. 
Screw Threads 

Measurement of Internal Threads 
(83421 A). William S. Rowcll. Ills. 
500 w. Machy — Jan., 1918. Recom- 
mends the use of an inside micrometer 
with ball points to assist in making and 
gaging internal threads. 

Thread Milling (83420 A). Franklin 
D. Jones. Ills. 13700 w. Machy— Jan., 
191a Advantages of milling process; 
different methods of forming screw 
threads by milling; types and designs of 
milling machines. 

Screw-Thread Tolerances for Muni- 
tions (83788). Ills. 700 w. Am Mach 
— Jan. 24, 1918. Tolerances of U. S. S. 
form of screw threads as established by 
U. S. Ordnance Dept. 
Springs 

Helical Spring Computations 
(83422 A). Donald H. Reeves. 5000 w. 
Machy — Jan., 1918. Charts for deter- 
mining dimensions and properties of 
springs in tension and in compression. 

Spur Gears 

Pin Measurement of Spur Gears 
(83418 A). Reginald Trantschold. Ills. 
2500 w. Machy — Jan., 1918. Principles 
governing measurement. Formulas. 

Suspended Templets 

Suspended Templets and Their Ap- 
plication (83584). Terrell Croft. Ills. 
1500 w. Power — Jan. 15, 1908. Their 
advantages and use and various 
methods of ! 



How to Use a Psychrometric Chart 
(83844). J. I. Lylc. 2000 w. Ht & 
Vtg Mag— Jan., 1918. Ten typical ex- 
amples and their solution, based on the 
Carrier psychrometric chart. 
Torsion 

The Use of Soap Films in Solving 
Torsion Problems (8.1638 A). A. A. 
Griffith and G. I. Taylor. Abstract of 
paper read before Inst, of Mcch. Engrs. 
Ills. 3000 w. Engr— Dec. 21, 1917. 
Describes experimental method devel- 
oped. 
Weirs 

Verification of the Bazin Weir Form- 
ula by Hydro-Chemical Gaugings 
(83896 D). Floyd A. Nagler. Ills 52 
pp. A S C E, Pro— Jan., 1918. Results 
of 23 experiments on a standard Bazin 
weir. Methods of hydro-chemical and 
weir gauging used. 
POWER AND TRANSMISSION 
Air Pumps 

Air Pumps (83760 A). Ills. 800 w. 
Engr — Dec. 28, 1917. Investigations on 
various methods of producing high 



Engines 

The Centenary of the Heat Regen- 
erator and the Stirling Air Engine 
(83388 A). Ills. 3000 w. Engr— Dec. 
14, 1917. Specifications of Stirling's 
patent in 1816. 
Lubrication 

A Simple Problem in Forced Lubrica- 
tion (83377 A). Lord Raylcigh. Ills. 
700 w. Engng— Dec. 14, 1917. Main- 
taining the layer of lubricant between 
the opposed solid surfaces. 

Economy in Lubricating Materials 
(83697 A). 1800 w. Mech Wld— Jan. 
4, 1918. Serial. 1st part. Storing lu- 
bricants, lubricating devices, consump- 
tion, etc., arc discussed. 



Power 

The Year's Progress in the Power 
Field (83400). Ills. 8500 w. Power- 
Jan. 1, 191a A general review of im- 
portant developments. 

See same heading under Industbial 
Management, Regulation. 
Water Power 

Engineering Council Urges Federal 
Water-Power Legislation (8374). 
3000 w. Eng News-Rcc— Jan. 24, 1918 
From statement by Calvert Townley 
before the Water-Power committee of 
the U. S. Chamber of Commerce. 

Notes on Water Supplies as Sources 
of Power (83374 A). Cecil H. Roberts. 
2000 w. Surv'r — Dec. 14, 1917. Read 
before Instn. of Water Engrs. Wasted 
power; utilizing surplus water-power, 
etc. 

STEAM ENGINEERING 

Boilers 

Boiler Management with Substitute 
Labor (83376 A). C. E. Stromcyer. 
4000 w. Colly Gdn — Dec. 14, 1917. The 
problem of scarcity of labor and re- 
placement by substitutes in the working 
of boilers. 

Boilcr-Room Efficiencies (83586). 
George F. Wcaton, with discussion. 
Read before Providence (R. I.) Eng. 
Soc. 4500 w. Power— Jan. 15. 1918. 
Suggested equipment for 1000-h.p. instal- 



Sugges 
lation. 



Determining Boiler Efficiency by Co, 
Analyses and Flue Temperatures 
(83512). Haylett O'Neill. Charts. 
1800 w. Power— Jan. 8, 1918. How to 
obtain valuable operating data by means 
of simple and cheap instruments. 

New Method of Increasing the Evap- 
oration in Boilers (83401). Carl Her- 
ing. 2000 w. Power — Jan. 1, 1918 A 
new thermal principle in water boiling. 
Combustion 

Automatic Combustion Control Saves 
Much Coal (83593). I- L. Kentish- 
Rankin. Ills. 1800 w. Elec Rev, Chi— 
Jan. 12, 1918 Saved 39 per cent, of coal 
bill in one hand-fired plant. 

Smokeless Combustion of Coal 
(83670). Royce L. Beers. 3500 w. Pr 
Pt Eng — Jan. 15, 1918. Abstract of 
paper before the Smoke Prevention 
Assn. Fundamental conditions. 
Condensers 

Condensers (83427 B). Ills. 2000 w. 
Pwr Pt Eng— Jan. 1. 1918. Examples 
showing benefits of increased vacuum. 

Condensers with Seventy-Foot Water 
Level Variation (83827). F. R. Brosius. 
Ills. 1200 w. Power— Jan. 29, 1918. 
Unusual type of construction to secure 
a supply of condensing water under un- 
favorable conditions. 



Compound Steam Engines (83321). 
Carroll F. Merriam. 5000 w. Natl 
Engr — Jan.. 1918. Advantages and 
limits of compounding and factors to be 
considered; the steam turbine and uni- 
now engine. 

Notes on the Uniflow Steam Eneinc. 
(83375 A). A. G T. Poole. Read be- 
fore N. of Eng. Inst, of Min. & Mech. 
Engrs. Ills. 4500 w. Colly Gdn— Dec. 
'4. I9I7- Method of working applica- 
tions, types and tests. 
Furnace Efficiency 

Steam Boiler Furnace Efficiency 
^83322). S. S. Lcdbctter. Ills. 3000 w. 
Natl Engr— Jan., 1918. Construction, 
operation and efficiency of powdered 
fuel plants. 
Gas-Firing 

Gas-Fired Boilers (83922). 1500 w. 
Times Engng Supp — Nov. 30, 1917. 
Abstract of paper by T. M. Hunter be' 
fore Instn. Elect. Engrs. Best arrange 
ment for different qualities of gas. 
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MOTOR 



E.C.&M. 

AUTOMATIC 
COMPENSATOR 
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PUSH 
BUTTON 




Push the 
Start Button 

and the motor is automatically carried 
through the starting connection to the 
running connection without danger 
to the motor or to the load. 

You can mount the E.C.C&M. Auto- 
matic Compensator near the motor and 
run two small wires to the Push But- 
ton. The Push Button can be located 
at a point convenient to the operator. 

More than one Push Button station 
can be installed if desired. 

To stop the motor, 




Push the 
Stop Button 
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Diamond 




Blowers 



Cost More 
Hearth More 



The Metallurgical Engineer Says: 

"One of the most intercstinft. and worth- while achievement* of the Research 
Laboratory of the General Electric Company at Schenectady has been its 
development of a process ibr imjnv.An.it in.* iron and steel, with aluminum The 
resulting material is a rich femi-uluminum. of &reut hurdnetu. possessing heat-resisting 
properties so fa-eat that it will outlast untreated iron and steel at hifch temperature* ten 
■u twenty times or more. This new alloy, known as 

INSULUMINUM 

is produced ut the Detruit plant of the Diamond Pow«t Specialty Company for ase in 
the construction of Diamond Soot Blower elements. 

"In preparing the pipe on the tuhle I allowed one-hulf to extend outside of the retort 
the oth.-r half beiro\ treated to form INSULUMINUM. The entire piece was then 
subjected to a test at 1410" Fahrenheit for thirty continuous hours. You see the result* - 
the iron portion has oxidised badly, the INSULUMINUM portion is in us fcood condition 
as when the test h. ...in 

"In malm* servsc* lens, INSULUMINUM mot blower Unix were placed ut points in the boiler passe* 
where the temperature MM from MC loIOAV f. Thii peei uf l>li'ver< at these locations hid leak been 
rtn . .fcr.i , hill iheir application had lieen conirdered impracticable. Perfi»rniatu.rs of the units were •* ut. hcj 
with keen interest for months. In the end it wn proved that they mot such hard irrvK. 1 conditions fully. 
There was no sign of scaling or»disinni»nuioii from the lonji eiposure to combustion gates ». 'he hifch 
temperatures obtaining, 

"Durability It en essential requirement in a soot blower, and for this purpose no method of reduction 
..111.. elements appro**, net INSULUMINUM in efleenveness. 

"To you gentlemen, who ore ; eonsjderinfc ealuippinfc every boiler in your plant with ."-ia.ncnd Sool 
Blowers. I want to say thatyou will find Diamond* employed in nearly every representative. iKiwvr plnnt in 
the country. Such industrial leaders as General F.leeitw, Ford Motor. Youngitown Sheet and Tut™. Sulvev 
Process, Detroit Pdison. Kansas City Railways. HrooXtyn Hdison, etc . have for «ome time .ontined their 
tool Mower purchases to Diamond. 

"I stronjUv fevommend ihem to you." 

Send for Bulletin 117. "Increasing Today's Profits" 

Diamond Power Specialty Company, Detroit. Michigan 

Sales and Service Branches in All Large CitieM of the 
United Slate*, Canada, Cuba and Hawaii 




When making inquiry please mention Imhmkul M an ai.mmcnt f«ir March 
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Turbine* 

Blade Rings (83399 B). Ills. 2000 w. 
Pr Pt Eng— Jan. 1, 1918. Type* and 
arrangements. 

Governing of Turbines (83435) B). 
Ills. 1200 w. Pwr Pt Eng — Jan. I, 1918. 
Classification of methods. 

Steam Turbines (83394 B). Ills. 
3000 w. Pwr Pt Eng— Jan. I, 1918. 
Types and classification, characteristics, 
etc. 

Turbine Blading (83398 B). Dia- 
grams. 3000 w. Pwr Pt Eng— Jan. I, 
1918. Shape and dimensions for blad- 
ing of reaction types. 

Turbine Economy (83426 B1. Chart 
and curve*. 1500 w. Pwr I't Eng — 
Jan. l, 1918. Effects of variation in 
steam pressure, superheat, vacuum and 
size. 

Turbine Nozzles (83397 B). Ills. 
2000 w. Pwr Pt Eng— Jan. 1, 1918. 
Determination of proper sizes and 
shapes. Materials used. 

Turbine Piping (83396 B). Ills. 1200 
w. Pwr Pt Eng— Jan. 1, 1918. Piping 
layouts for various turhinc systems. 

Arrangement of Turbines (83395 B). 
Ills. 2S00 w. Pwr Pt Eng— Jan. I, 1918. 
Reasons for vertical, horizontal, single 
and double flow, bleeder, mixed pres- 
sure, exhaust and reversing turbines. 

Turbines — Types, Operative, Installa- 
tions and Care (83428 B). Ills. 28 pp. 
Pwr Pt Eng— Jan. I, 191a Details of 
many types. 
TRANSPORTING AND CONVEYING 
Ash Handling 

The Automatic Disposal of Ashes 
from Power Houses by Means of Rope- 
ways (83369 N). J. Wallwyn White. 
Ills. 3000 w. Elec'n— Dec. 14. I9>7. 
(Special No.) Ropeway installations 
are described. 
Cargo Crane 

The Modern Cargo Crane (83362 N). 
Claude M. Toplis. Ills. 5500 w. Elec'n 
— Dec. 14, 1917- (Special No.) Rela- 
tive advantages of the electric, steam 
and hydraulic types. 
Charging Machines 

Charging Machines (83365 N). Fred 
G. Smith. Ills. 1500 w. Elec'n— Dec. 
14, 1917. Saving in labor. 



Coal Handling 

Transferring Coal from Railroad to 
Vessel (83545 A). Ills. 2000 w. Ry & 
Loc Eng — Jan., 1918. Recent develop- 
ments in mechanical handling. 

Conveyors and Elevators (83367 N). 
W. H. Atherton. Ills. 2500 w. Elec'n 
—Dec. 14, I9'7. Serial. 1st part. 
(Special No.) Types for coal and ash 
Conveyors 

Selection of Coal and Ash Conveyors 
(83585). II. E. Birch. Ills. 3500 w. 
Pwr— Jan. 15, 1918, Operation, main- 
tenance, investment and adaptability. 
Cranes 

Giant Crane for the United States 
Navy (83666). W. H. Shcpard. Ills. 
1000 w. Am Mach— Jan. 17, 1918. De- 
tails, showing size and capacity. 

Examples of Electrically - Driven 
Cranes (83359 N). H. H. Broughton. 
Ills. 3500 w. Elec'n— Dec. 14, I9i~. 
(Special No.) Importance of using ma- 
chinery in place of unskilled labor. 
Electric Equipment 

Notes on the Electric Equipment of 
Machinery for the Handling of Mate- 
rials (83360 N). Ills. 2500 w. Elec'n 
—Dec. 14, 1917- Serial. 1st part. 
(Special No.) Details of electrical 
equipment. 
Electric Trucks 

Electric Industrial Trucks Help Re- 
duce Present Serious Labor Shortage 
(83392 A). Ills. 1200 w. Com Vhle — 
Jan. 1, 1918. Their use in munition 
plants and factories. 
Elevators 

Operation and Maintenance of Eleva- 
tors — Winding-Drum Machines (83510). 
R. II. Whitehead. Ills. 2200 w. Power 
— Jan. 8, 1918. Details of a modern 
winding-drum type elevator machine. 
Handling Materials 

Belt Shipping Plants (83355 N). F. 
G. Mitchell. Ills. 1300 w. Advantages 
of the belt-conveyor for the shipment 
of coal and ore. Plant at Durban. 

Economic Transport and Its Influ- 
ence on the Price of Everything 
(83358 N). Alfred Warwick Gattic. 
2500 w. Elec'n — Dec. 14, 1917. (Spe- 
cial No.) Illustrates the importance of 
the cost of transport. 



Electrical Machinery in Coke-Oven 
Works (83364 N). Alwyne Meade. Ills. 
2500 w. Elec'n — Dec. 14, 1917. (Spe- 
cial No.) Types used, arrangement, and 
power required. 

Grabs (83363 N). Ills. 1800 w. 
Elec'n — Dec. 14, 1917. (Special No.) 
Details of mechanical construction, de- 
scribing the electric grab and system 
of control. 

Lessons from America in the Hand- 
ling of Coal and Iron Ore (83354 N). 
G. H. Hutchinson. Ills. 4500 w. Elec'n 
— Dec. 14, 1917. (Special No.) Meth- 
ods developed in the Lake Superior 
region. 

The Equipment of Railway Goods 
Stations with Electrical Machinery for 
Dealing with General Merchandise 
(83356 N). Roger T. Smith. Ills. 8000 
w. Elec'n— Dec. 14, 1918. (Special 
No.) Considers electricity superior to 
any other motive power. Examples 
given. 

The Present-Day Handling of Our 
Foodstuffs by Machinery (83357 N). 



(Special No.) Examples of the con- 
veyor applied to handling important 
foodstuffs. 

Ore Loading 

Iron Ore Loading Plant at Bilbao 
(83756 A). George Frederick Zimmer. 
Ills. 900 w. Engng — Dec. 28, 1917- 
Describes the unusual Features of the 
plant. 

Telphers 

Telphers and Transporters (83368 N). 
George Frederick Zimmer. Ills. 6000 
w. Elec'n — Dec. 14, 1917. (Special 
No.) Compares merits of telphers and 
conveyors; describes types of telphers 
in use and performance that may be 
expected. 

MISCELLANY 

Glycerine 

La Fabrication De La Glycenne 
(83003 B). A. Breton. Ills, tooo w. 
La Nature — Nov. 24, 1917. Popular de- 
scription of methods and apparatus com- 
monly employed for manufacture of 
glycerine. 
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COMMUNICATION 
Interference 

Final Report on Inductive Interfer- 
ence (83627 A). 2500 w. Tel Engr — 
Jan., 19:8. Review of the work of the 
California Joint Committee. 

Radiotelegraphy 

Wireless Transmitting Stations on 
German Aeroplanes (83740 A). From 
La Nature. Elcc Rev— Dec. 28, 1917. 
Brief description. 

Rectifier 

A rectifier for Telephone Use 
(83591). Ills. 1500 w. Telephony— 
Jan. 12, 1918. Details of Tungar recti- 
fier and its operation. 
Reis Telephone 

Reis Telephone and Nature of Sound 
(83851). Articles by Arthur Bcsscy 
Smith and by J. G. Mitchell. 1800 w. 
Telephony — Jan. 26, 1918. Discussions 
of the "break and make" theory of the 
Reis telephone in regard to its relation 
to sound. 

Industrial Research with Some Notes 
Concerning Its Scope in the Bell Tele- 



phone System (83629 A). F. B. Jcwctt. 
6000 w. Tel Engr — Jan., 1918. Read at 
Philadelphia meeting of the A. I. E. E. 
Telephony 

Some Recent Improvements in Tele- 
phony (83628 A). Ray H. Manson. 
Ills. 5000 w. Tel Engr— Jan, 1918. 
Review of progress. Read at Rochester 
meeting of A. I. E. E. 

The Marvel of the Telephone 
(83630 A). J. F. Grecnawalt. 3000 w. 
Tel Engr— Jan., I9'8. Read at meeting 
of New Mexico Electrical Assn. The 
story of its invention and development. 

ELECTRO-CHEMISTRY 

Electrometallurgy 

Electric Carbon Tool Steel (83769 A). 
John A. Iloldcn. 2000 w. Ir & CI Trds 
Rev — Dec. 28, 1917. Deals with the 
Heroult type of electric furnace for the 
production of tool steel. 

I.a Recuperation D11 Cuivre Ft De 
L'Acide Dans Lcs Vicux Bains De 
Decapagc (83934 K). 1600 w. I.'In- 
dustrie Klectriquc — Nov. 25, 1917. 
Electrolytic process for recovering cop- 
per and acid from old cleaning baths. 



The Properties of Electrolytic Cop- 
per — Modulus of Elasticity (83616 N). 
B. Welbourn. 700 w. Instn E E, Jl — 
Dec, 1917. Results of investigation of 
the modulus which should be used for 
stranded conductors with Still's form- 
ula. 

Galvano Work 

Copper Galvano from Gutta Pcrcha 
(83779). Joseph Haas, Jr. Ills. 1800 
w. Brs Wld— Jan., 1918. Details. 
Nickel Baths 

The Preparation and Use of Rapid 
Nickel Baths (8341 1). E. P. Later. 
3500 w. Fndry — Jan., 1918. Use of 
higher current densities, etc. 
Nitrogen 

Work of the British Nitrogen Prod- 
ucts Committee (83599 A). 4500 w. 
Met & Chem Eng— Jan. 15, 1918. Pre- 
liminary report of plans under way for 
cyanamide. ammonia, oxidation, and 
experimental synthetic ammonia plants. 

The Nitrogen Problem (83912). 1200 
w. Nature— Dec. 6. 1917. Present 
status and outlook for the future among 
the allied nations. 
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Steam 

See same heading under Power Ap- 
plications. 

ELECTRO-PHYSICS 
Electrons 

The Electron Theory (83882 B). 
William Albert Noyes. Ills. 16 pp. 
Fkn Inst. Jl — Jan., 1918. Development 
of this theory. 
Electrostatics 

A Graphical Method for the Con- 
struction of Electrostatic Fields 
(838m B). Sylvan J. Crooker. 700 w. 
Fkn Inst. Jl— Jan.. 1018. Method ex- 
plained. 
Magnetism 

The Influence of Magnetism on Light 
(83886 A). L. K. Ingcrsoll, 1500 w. 
Sci M — Jan , IQl8, Results of investiga- 
tions. 
Radio- Activity 

Sec Philippine Waters, under CIVIL 
ENGINEERING, Water Supply. 
Silver Sulphide 

Some Electrical Properties of Silver 
Sulphide (83654). George W. Vinal. 
Ills. 9 pp. U S Bur Studs. Sci paper 
310 — Nov. .'4, 1917. Investigations and 
results. 
X-Rays 

A New Radiator Type of Hot-cath- 
ode Roentgen-ray Tube (83610 A). W. 
D. Coolidgc. Ills. 2500 w. Gen Elcc 
Rev— Jan . 1918. Describes a tube de- 
veloped lor military use. 

A Portable Roentgen-Ray Generating 
Outfit 18,620 A). W. D. Coolidgc and 
C N. Moore. Ills. 4000 w. Gen Elcc 
Rev— Jan., 1918. Outfit for military 
service in the field. 

GENERATING STATIONS 
Brown Coal 

Electrical Energy from Brown Coal 
(83372 Nl. Map. 1000 w. Comwh 
Engr — Nov. I, 1917. Investigations 
made for the Victorian government in 
regard to the commercial utilization of 
brown coal. 
Central Stations 

New Central Station of Union Gas & 
Electric Company at Cincinnati (83853). 
Ills. 4000 w. Elec Rev, Chi— Jan. 26. 
1918. Interesting feature! of a large 
plant Rearing completion. 

The Central Station Industry in the 
War Period (83514). T. Commerford 
Martin 1500 w. Elcc Rev, Chi — Jan. 
5, 1918. Gross earnings total $500,000,- 
000: coal core-makers necessary rate 
iucreasi . 
Electric Power 

Scottish Local Section: Chairman's 
Address (83614 N). Archibald Page. 
5000 w. Instn E E, Jl — Dec, n>i ~. 
Supply of electric power in the United 
Kingdom: what has been accomplished 
in Scotland: and future possibilities. 
Electric Service 

Effects of War Conditions on < ost 
and Quality of Electric Service 
(83342 D). Lynn S. Goodman and Wil- 
liam B. Jackson. 16 pp. A I E E. Pro 
— Jan.. 1918. Considers the effects of 
war conditions as they apply to the 
electric light and power service of the 
country. 

Spirit of War in the Central West 
(83479). Ills. 2500 w. Elec Wld— 
Jan. 5. 1918. Electric utilities mobiliz- 
ing resources to meet service. 



Methods of Drying Out Flooded 
Plant Equipment (8351 1). Norman L. 
Rea. Ills, iooo w. Power — Jan. 8, 
1918 Good ways for drying out elec- 
trical equipment after a plant has been 
Hooded. 
Fuel Conservation 

Electrical Interconnections to Con- 
serve Fuel (83477V M;ips. 1500 w. 



Elec Wld— Jan. 5, 1918. States of New 
York and California show results. 
Hydro-Electric 

Helping France to Help Herself 
(83687) Alexander C Clogher and 
Victor F. Hammel. Ills. 2000 w. 
Elcc Wld—Jan. 19. 1918. Urges the 
development of hydro electric power to 
supplant coal supply. 

Notes on Water Supplies as Sources 
of Power (83690). Cecil A. Roberts. 
2200 w. Can Engr— Jan. 17, 1918. From 
paper before Insrn of Water Engrs. 
Its important place in future activities 
of the world and the problems to be 
solved. 

Some Commercial Aspects of Hydro- 
electric Development (838551. Calvert 
Townley. 3000 w. Elcc Rev, Chi — 
Jan. 26. 1018 Statement of present 
conditions; a comparison of steam- 
electric and hydroelectric plants. 
Ireland 

Dublin Local Section; Chairman's 
Address (83610 N). O. T. O'Kelly 
Webber. 1200 w. Instn E E, Jl— Dec. 

1917. The resources of Ireland and 
their development. 

Power Plants 

Jolict Plant .1 Step Toward Higher 
Steam Pressures (83688). Ills. 1200 
w. Elec Wld— Jan. 19. 1018. Serial, 1st 
part. Features of boilers, piping and 
economizers, with arrangements for 
handling coal and supplying feed water. 

Power Plant Practice During 11)17 
(83516). I. L. Kentish- Rankin. Ills. 
4500 w. Flee Rev. Chi— Jan. 5. 1918. 
Review of experiences due to shortage 
of coal and labor, and economies ef- 
fected. 

New High- Pressure Jolict Plant 
(83719). His. 3500 w. Power — Jan. 22, 
1018. Interesting features of a new 
generating station in Illinois. 

Service Cost 

Effects of War Conditions on Cost 
and Quality of Electric Service (837™)) 
L. S. Goodman and W. B. Jackson, with 
discussion 7800 w. Elcc Rev, Chi — 
Jan. 19, 1918. Analysis of conditions 
in electric light and power service and 
some of their remedies. From paper 
hefore A I. E. E. 
GENERATORS AND MOTORS 

Fires 

Extinguishing Fires in Large Totalis 
Enclosed Generators and Motors (83618 
A). M. A. Savage. Ills. 1500 w. Gen 
Elec Rev— Jan.. 1918. Recommends the 
use of -.learn for extinguishing tires in 
windings where the construction permits 
its application. 

Fires in Turlio-Gcnerators (83721), M. 
A. Walker. 1800 w. Power- Jan. 22, 

1918. Possible means of combating these 
lires. 

Generator Test 

A Solution for an Acceptance-Test 
Problem (83685). W. B. Kotiwenhoven. 
1500 w. Elcc Wld — Jan. 19, 1918. Sim- 
ple method of correcting generator-unit 
load— characteristic curve for variations 
in speed. 

Insurance 

Insurance of Electrical Machinery 
(83737 A). C. Stuart Buyers. 1200 w. 
Flee Rev— Dec. 21. 1917. Serial, 1st part. 
Underlying principles of the usual rncth 
ods of insuring electric plant. 

Motor Control 

'Hie Central of Motors Operating 
Transportation Machinery (83361 N). T. 
G. Travis. Ills. 1500 w. Elcc'n— Dec. 
14. 1917. (Special No.) Contactor con- 
trol, particularly switchgear for cranes, 
transporters, etc. 

Rotor Cores 

Design "i Rotor Cores for Electrical 
Machines (835701. William Knight. 800 



w, Elcc Wld— Jan. 12, 1918. Develop- 
ment of formulas for figuring stresses in 
high-speed rotor-core punchings. 
Voltages 

Voltages of Magneto Generators 
(83705). T. L. Channing. Ills. 1200 w. 
Telephony— Jan. 19, 1918. Factors upon 
which voltage depends. 

ILLUMINATION 

Colliery Lighting 

Economizing the Colliery Electric 
Lighting Supply (83770 A). L. Fokcs. 
2500 w. Ir &• C. Tds Rev-Dec. 28. 1917. 
Ways in which colliery lighling supply 
can be economically utilized and the con- 
sumption reduced. 

Factory Lighting 

Factory Lighting Codes and Rules 
(83969 A). C. E. Clewcll. Ilia.. 4000 
w. Ind Man— Feb., 1918. Review of 
progress, and regulations of Wisconsin. 
New York. Pennsylvania and New Jcrscv. 

Historical Lighting 

The Historical Lighting of Independ- 
ence Square. Philadelphia (83832 C). E. 
F. Kingsbury, with discussion. Ills, 15 
pp. Ill Eng Soc, Trans— Dec. 31. 1917. 
Details of the new lighting recently in- 
stalled. 

Nomenclature 

I9'7 Report of the Committee on No- 
menclature and Standards of the Illu- 
minating Engineering Society (83831 C). 
10 pp. Ill Eng Soc, Trans— Dec. 31. 1917. 

Progress 

Lighting Progress for the Past N ear 
(83515). H. W. Matccr. Ills. 1500 w. 
Elec Rev. ( hi— Jan. 5. 1918. Progress in 
industrial and street lighting; develop- 
ment of Ma/da motion-picture lamp. 

Reflectors 

Some Experiments on the Eve with 
Pendant Opaque Reflectors Differing in 
Lining. Dimensions, and Design (8.3833 
C). C. E. Fcrree and Gertrude Rand. 
Ills. 24 pp. Ill Eng Soc. Trans— Dec. 
31. 1917 Im estimates seven opaque re- 
flectors. 

War Lighting 

Some Features of Special War Light- 
ing 183517). Grable B Weber. Ills, 800 
w. Elec Rev. Chi— Jan. 5. 1918. Light- 
ing of munition plants and training 



POWER APPLICATIONS 

Motors and Control for Traveling 
Cranes (83689). C. E. Clewell. Ills. 
2000 w. Elec Wld— Jan. 19, 1918. 
Eleventh article of a series on motor and 
control applications. 

Electrical Apparatus 

Development in Electrical Apparatus 
During 1917 (83519). 5000 w. Elec Rev, 
Chi— Jan 5, 1918. Review of progress 
prepared by the Westiughouse Electric & 
Manufacturing Co. 

Ice Plant 

A Typical Motor-Driven Ice Plant 
(83854). Ills. 2500 w. Elec Rev. Chi- 
Jan 26, 1918. Details of an electrically 
driven plant with central station supply. 

Industrial Uses 

Economic Industrial Applications of 
Electricity (83809 B). Norman T. Wil- 
cox, with discussion. 13 pp. West Soc 
Fngrs. Jl— Oct.. 1917. Higher efficiencies 
possible through economic uses of electric 
sen ice. 

Lifting Magnets 

Lifting Magnets (83366 N). Ills. 2500 
w. Elcc'n — Dec. 14, 1917. (Special No.) 
Operating ensts. rating, control, etc. 

Magnetic Pulleys 

A Magnetic Steel Band Device (83693 
A). P. I.. Weston. Ills. 1200 w. Mcch 
Wld— Dec. 28, 1917. From paper before 
Elec Assn. of \11st. Experiments with 
magnetic pulleys and thin steel bands 
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Motor Drive 

Kan, Blower and Air-Compressor Ap- 
plications i *« 3858 ) . C. E. Clewell. Ills. 
2000 i\. Elec WId — Jan. jo, 1918. 
Twelfth article of a series. Operating 
characteristics of different types of ap- 
paratus for this service. 

Motor Drive in the Preparation of 
Food (83582 A). Horace B. Smith. Ills. 
jooo w. Elec Jl— Jan., 1018. Applica- 
tions to coffee grinders, coffee roasters, 
meat chopper*, meat slicing, ice cream 
freezers, chums, etc. 
Planers 

Operating Characteristics of Motor- 
Driven Planers ( 83569 C E. Clewell. 
Ills, jooo w. Klcc WW— Jan. 12, 191H. 
Relative merilf of non-reversing and 
reversing motor equipment for planers. 
Pumping 

Electric PumpiiiK with Results of Tests 
and Operating Records (83643 X). H. 
\V. Wagner. Ills. -5 pp. Iowa State 
College, But 46— Oct. 3. 1917. Equipment 
and operation, costs, results oi tests, etc 



L'EmpIoi Dc L'filectricite pour La 
Production Dcs Pluies (83935 It). 3.too 
w, L'lndustrie Electrique— l>ec. 10, 1917. 
Experimental methods for production 
of rain by creating an electric field. 
Ship Building 

See same heading under Mahine and 
X.w.u. EKCIXnUKC. 



generation by passing electric current 
through salt solution ; the Revel svstcm. 
TRANSFORMERS 

Testing 

Simple Method of Testing Current 
Transformers (83708). ljoo w. Klec 
Rev, Chi — Jan. 19, 1918. Outline of tests 
which lalioratorv equipment may be 



La Production He Li Vapeur Par 
L-eicctricite 183907 B). H. Volta. ills. 
600 w. La Nature-Dec. 15. 1917. Steam 



TRANSMISSION AND DISTRIBU- 
TION 

Cables 

Joint Boxes and Terminals for Split 
Conductor Cables (83741 ). Ills, 1200 
w. Klec Rev — Jan. 4, 1918. Details of 
the Mcrz- Hunter protective system. 
Frequencies 

The Technical Story of the Krcqucncies 
(83341 D). B. G. 1 .amine, ijoo w. A I 
K. P., Pro — Jan., igi8. Shows that the 
choice of frequency has mainly been 
liased upon service conditions at the time. 

Increased Loads 

Adapting Existing Lines to Increased 
Loads 183481 >. Ills. E. B. Hook, Jr. 
1500 w. Elec WId Jan. 5, 1918 Method 
of reinstating line while alnc; out-door 
substation built from equipment taken 
from other stations, etc, 
Insulation 

Electrical Properties of Vulcanized 
Fiber (83857). William Eves. 3d. jooo 
w. Elec WId— Jan. 26. 1918 Effect ex- 
erted by color, thickness and temperature 
on the' breakdown value. Results of 
tests. 



Secondary Networks 

Successful Operation of Secondary 
Networks (83859). S. Bingham Hood. 
J500 w. Elec WId— Jan. 26. 1918. Dis- 
cusses important points. 

Short Circuits 

The Suppression of Arcs Due to Acci- 
dental Grounds (83580 A I. M. H. Coll- 
bohm. jooo w. Elec Jl— Jan.. 1918. 
Methods of providing for grounded cir- 
cuit conditions; distinguishing features of 
these equipments. 

Wiring 

Best Practice in Service and Meter 
iug 183592). Edward B. Mcver. Ills. 
2500 w. Elec Rev, Chi— Jan." 12. 1918. 
Precautions; advantages of full iron-clad 
wiring. 

MISCELLANY 
Electrcial Industry 

Some Developments in the Electrical 
Industry During 1917 (83(117 A). John 
Liston. Ills. 40 PP- Cien Elec Rev- 
Jan., 1918. Review of activities during 
the past year. 
Electricity 

Electrical Progress and Tendencies in 
1017 (835131. Albert Schciblr 6500 w. 
Elec Rev, Chi— Jan. 5. 1918. Review of 
ihe year's advances. 
Inst. E. E. 

Inaugural Address (83(09 X). C. H. 
Wordingham. 15000 w. Instn E E. Jl 
—Dec, 1917. How far the Institution 
meets the needs of the profession and 
industry and what, improvements arc 
possible. 
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BRIDGES 

Abutments 

Turning Back Abutment Wing Walls 
Saves Material (8J776). Charles K 
Mohh r. Ills, jooo w. Eng News-Rcc 
—Jan. J4. 1918. Revising layout of 
straight wall abutments. 
Arches 

Grandes Voutes 183944 B). A. Bon- 
net, ills J4O0 w. Lc Genie Civil 
Dee. 15. I9I7- Well known arches of 
long span, in different countries. 
Concrete 

Decision of U. S. District Court of 
Iowa on Certain Luten Patents for 
Concrete Bridges (8384^1. 2800 w. Eng 
& Con — Jan. 23. I9t8. Extracts from 
opinion of Judge Martin J. Wade. 

Mount Pleasant Road Bridge. To- 
ronto (83587). J. S. Burgoyne. Ills. 
3000 sr. Can Engr —Jan. 10, 1918. Rein- 
forced concrete structure consisting of 
a pair of cantilever beams of arched 
form with a free joint at center. 
Erection 

Problems and General Methods of 
Erecting the Sciotoville Bridge {835291. 
( lvde B. Pvle. Ills, 4000 w. Eng 
Xews-Kec— Jan. 10. 1918. Serial. 1st 
part. ' >riginal plan, with elimination of 
secondary stresses, in placing large two- 
span continuous structure over the 
Ohio River. 
Hardinge 

The Hardinge Bridge at Sara 
(839281. Ills. 2400 w. Times Eng 
Supp— Nov. 30, 1917. New structure 
for railway over the Ganges river. 

CONSTRUCTION 

Design of Restrained Beams Carry- 
ing Hydrostatic Load (837001. E. H. 
Darling. UN, 1000 sr. Can Engr— Jan 
17, 1918. Diagrams and explanation 



Caissons 

Land Big Drop Shaft on Seal and 
Curb Wall (83674). Ills, ijoo w. Eng 
News-Rcc— Jan. 17, 1918. Fiftccn- 
pockct concrete caisson sunk too feet. 

Cantonments 

The Solution of the Cantonment Con- 
struction Problem (83333 A). Leonard 
Metcalf. 4000 w, A S M K, J I— Jan., 
1918 Details of the work of the Can- 
tonment Construction Division. 

Concrete 

Traveling Towers Place 92,000 Yards 
of Concrete (83532). Ills. I0OO w. 
Eng \'cws-Rce— Jan. 10, 1918, Station- 
ary measuring plants on large steel mill 
work cut labor costs. 
Concrete Piles ■ 

Les Kondations En Terrains Com- 
pressives (83908 B). M. Bousquet. 
Ills. 2300 w. La .Mature — Dec. 29, 

1917. The Frankignoul system of con- 
crete piling for foundation work in soft 
ground. 

Foundations 

Foundations of the Xew Buildings of 
the Massachusetts Institute of Tech- 
nology. Cambridge, Mass. (83898 B>. 
Charles T, Main and 11. E Sawtcll. 
Ills. 37 pp. Bos Soc C E.J1— Jan,, 

1918. Describes geological conditions, 
foundations and reasons governing Upcs 
used, tests, etc. 

Housing 

Industrial Housing (83603 A>. H. 
W. I'orster. 3500 w. F. Cb Pbila, Jl— 
Jan., 1918. Type of housing needed, and 
facts relating to the situation. 
Lighthouses 

Caissons and Cribs for Lighthouse 
Foundations (835351. IBs. 2000 w. 
Eng News- Rcc—- Jan. 10. 1918. Lights 
in Detroit River have concrete piers 
built in timber cribs or formed by con- 
crete caissons sunk in place. 



M. L T. Buildings 

Concrete Materials and Design of the 
Xew Buildings of the Massachusetts In- 
stitute of Technology. Cambridge, 
Mass. (83899 B). Sanford E. Thomp- 
son. Ills. 13 pp. Bos Sor C R, Jl— 
Jan., 1918. Engineering studies and in- 
vestigations that determined the struc- 
tural features of these concrete build- 
ings. 

Portable Houses 

Portable Houses for Overseas Forces 
Built in Record Time by New Methods 
(834561. Ills. 2000 w. Eng News-Rcc 
—Jan. 3, 1918. Good management giv- 
ing unusual results. 

Reinforced Concrete 

Reinforced Concrete Constructions; 
Marriott System (83757 A). Ills. 1200 
w. Engng— Dec. 28, 1917. Uses to 
which (bis system has been applied, 
particularly in railway structures. 

The New Chicago Rules for Design 
of Reinforced Concrete Slab Floors 
(83846). 3000 w. Eng & Con — Jan. 23, 
19)8. New ruling that went into effect 
Jan. 1. 1918. 

Tunnel Lining 

Pneumatic Mixer Tram 011 Mount 
Royal Tunnel (83773L F. C. K. Stuart 
Ills. 3500 w. Eng Xews-Rcc— Jan 24, 
1918. Keeping machines close to forms 
found to give best results. 

IRRIGATION AND RECLAMATION 

Australia 

Irrigation Scheme on the River Mur- 
ray, South Australia (83766 A). Ills. 
500 w. Engr— Jan. 4. 1018. Details of 
recently completed installation at Berri. 
California 

Irrigation Project Is Based on Eco- 
nomic I'se of Water (837781. 2000 w. 
Eng News-Rcc — Jan 24, 1918. Limited 
supply necessitates high duty. 
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Drainage 

Durability of Cement Draintilc and 
Concrete in Alkali Soils (83656 A). R. 

{. Wig. G. M. Williams, and A. N. Finn. 
Us. 90 pp. US Bur Stds, No. 95— 
Nov. 15, 1917. Investigations, tests, re- 
sults and conclusions. 

Run-Off from the Drained Prairie 
Lands of Southern Louisiana (83653 
N). Charles W. Okcy. 32 pp. 0 S 
Gov Print Office— Nov. 5, 1917. Inves- 
tigations to establish the relation be- 
tween the rainfall and amount of water 
necessary to pump to secure the grow- 
ing of field crops. 
Grading 

Grading Land for Furrow Irrigation 
(83658 A). G. E. P. Smith. 2000 w. 
West Eng— Jan., 1918. Study of the re- 
lations between soil, slope, length of 
run. and unit head of water should be 
made. 
Outlook 

The Unprccedently Good Outlook for 
Irrigation in 1918 (83503 A). F. W. 
Park. Ills. 1500 w. Mun Eng — Jan., 
1918. Increase in production due to irri- 
gation, and the possibilities. 

MATERIALS OF CONSTRUCTION 
Cement 

The Effect of Calcium Sulphate on 
Cement (83782 N). J. C. Witt and F. 
D. Reyes. 2000 w. Phil Jl Sci— May, 
1917. Research work to determine the 
effect of various amounts of calcium 
sulphate on several cements. 
Concrete 

The Logical Proportioning of Con- 
crete Aggregate (83803 A). Joel D. 
Justin. 17 pp. Corn C E — Dec, I9>7- 
Explains a method of proportioning and 
its advantages and disadvantages. 
Glass Sand 

Optical Lens Manufacture Possible 
Using Glass Sand of West Virginia 
(83344). R- W. Stone. Ills. 2500 w. 
Mfrs Rcc — Jan. 3, 1918. Analyses of 
glass sand from Berkeley Springs, W. 
Va. 

Household Materials 

Materials for the Household (83655 
A). Ills. 245 PP- U S Bur Stds, Circ. 
70 — Dec. 5, 1917. Describes the more 
common materials, other than food and 
drugs, used in the home; their quality 
and use. 

Reinforced Concrete 

Effect of Fire on the Flat Slab Build- 
ing of the Quaker Oats Co.. Peterboro, 
Oat, Dec. 11, 1016 (83807 B). T. D. 
Mylrca, with discussion. Ills. 38 pp. 
West Soc Engrs, Jl— Oct., 1917. 
Studies the effect of the fire on this re- 
inforced concrete flat slab construction. 

Resources 

Our Resources (83595 A). G. W. 
Thompson. 4500 w. Met & Chem Eng 
— Jan. 1, 1918. Presidential addresses 
delivered at the St. Louis meeting of 
Am. Inst, of Chem. Engrs. Ability to 
use material resources. 

Sewer Pipe 

The Supporting Strength of Sewer 
Pipe in Ditches and Methods of Test- 
ing Sewer Pipe in Laboratories to De- 
termine Their Ordinary Supporting 
Strength (83642 XI. A. Marston, W. J. 
Schlick, H. F. Clcmmcr. Ills. 56 pp. 
Iowa State College, But. 47— Oct. 10, 
1917. Discussions, tests and conclu- 
sions. 

MEASUREMENT 

Flat Slab 

Simple Formulas for Rapid Design 
and Estimates of Flat Slab Based on the 
I-ast Joint Committee Report on Con- 
crete and Reinforced Concrete (83847). 
M. W. Serby. 700 w. Eng & Con— Jan. 
23. I9t8 



Graphics 

Graphical Method of Finding Mo- 
ments in Continuous Frames of a Gir- 
der and Two Fixed Columns (83845)- 
W. S. Wolfe. Ills. 1500 w. Eng & 
Con— Jan. 23, 1918 Explains method 
of solving such problems. 
Orifices 

The Effect on Orifice and Weir Flow 
of Slight Koundings of the Upstream 
Edge (83804 A). Jacob O. Jones. Ills. 
2200 w. Corn C E— Dec, 1917- This 
article gives investigations on orifices. 
Weir flow was dealt with in Nov. issue. 
Survey Monuments 

City Survey Monuments (83458). H. 
L. Seymour. Ills. 3500 w. Can Engr 
—Jan. 3. 1918. Reviews the practice of 
several Canadian cities. 
Track Stresses 

Progress Report of the Special Com- 
mittee to Report on Stresses in Rail- 
road Track (83897 D). Ills. 193 pp. 
A S C E, Pro— Jan., 1918. 

MUNICIPAL 
Activated Sludge 

The Activated Sludge Experiments at 
Pasadena, Cal. (83524). Ills. 1500 w. 
Eng & Con — Jan. 9, 1918. Details of 
the plant and its operation. 



Combating Disease Organisms in 

Suarantinc Stations and in Hospitals 
3371 N). Henry A. Dixon. Ills. 2500 
w. Comwh Engr— Nov. I, 1917. De- 
tails of steam disinfecting apparatus. 
Garbage 

Utilization of City Garbage for Fuel 
Briquettes and Other Products (83345). 
William II. Phillips. 1200 w. Mfrs 
Rec— Jan. 3, 1918. Plans for the eco- 
nomic disposal of garbage. 
Sanitation 

Malaria - Control Engineering in 
Texas Increases Labor Efficiency 
(83777). Charles Scoville and H. W. 
Van Hovenberg. Ills. 2200 w. Eng 
News-Rec — Jan. 24, 1918. Mosquito- 
prevention work along a large railroad. 
Sanitary Work in the Army 
13691 A). Arthur J. Martin. 7000 w. 
irv'r — Dec. 21, 1917. Serial, 1st part. 
Public lecture in London. Details. 
Sewers 

Efficiency of Storm-Water Sewers 

Depends on Inlets (83534). Irving P. 

Kane. 1000 w. Eng News-Rec — Jan. 

to, 1918. Type, location, and adjacent 

pavingshould suit conditions. 
Street Cleaning 

Sanitary Street Cleaning (83459). 

George A. Wiseman. Ills. 2500 w. 

Can Engr— Jan. 3. I9t8. Reviews 

methods, favoring flushing. 
Waste 

Industrial Waste Problems with Ref- 
erence to the Smaller Cities (83501 A). 
Langdon Pcarsc. 4500 w. Mun Eng— 
Jan., 1918 Sewage treatment, water 
supply, pollution, etc. 

ROADS AND PAVEMENTS 
Asphalt 

Methods and Cost of Constructing 
Kentucky Rock Asphalt Road (83429). 
William S. Canning. Ills, 1200 w. Eng 
& Con — Jan. 2, 1918. 

Stone- Filled Street Asphalt Suffers 
from Inattention to Detail (83672). 
Clifford Richardson. 1200 w. Eng 
News-Rec— Jan. 17, 1918. Uniform 
composition necessary. One and a half 
inches on a close hinder is best. 
Brick 

Construction Plant and Methods Em- 
ployed in Building South Meridian 
Monolithic Brick Road, Indianapolis, 
Ind. (83497 A). Maurice B. Grecnongh. 
Ills. 600 w. Mun Eng— Jan., 1918. Use 
of mechanical equipment in surfacing. 



A Concrete Roadway System in a 
Shop Yard (83540). Charles E. Parks. 
Ills. 2500 w. Ry Age — Jan. 10, 1918- 
Walks built by the Santa Fc in store- 
house and shops at Topcka, Kan. 

Concrete Roads as a Solution to Our 
National Transportation Problem; 
Their Construction, Maintenance and 
Development (83895 A). Clinton H. 
Fisk. 20 pp. E Cb St L, Jl— Nov.- 
Dec, 1917. The engineering possibili- 
ties of concrete as a road material. 

Design and Construction of Concrete 
Roads in Wood County, W. Va. (83498 
A). Burdette Woodyard. Ills. 1000 
w. Mun Eng— Jan., 1918. Methods, 
materials, etc 
Concrete Pavements 

Reinforcement for Concrete Pave- 
ments (83496 A). Ills. 1500 w. Mun 
Eng— Jan , 1918. Methods that have 
proved satisfactory. 
Good Roads 

Good Roads — a War Necessity 
(83575). George A. Kicker. 2500 w. 
Br Rds & Sts— Jan., 1918. Address at 
Toledo, O. Conditions making perma- 
nent roads necessary. 

Real Motor Truck Roads and a Fed- 
eral Statute Controlling Operation in 
Every State Arc Now Necessary 
(83678 A). Windsor T. White. 3500 w. 
Com Vhle — Jan. 15, 1918. Important 
projects proposed. 
Highways 

The Construction and Maintenance of 
Highways Under War Conditions 
(83432)- Arthur H. Blanchard. 2000 
w. Eng & Con— Jan. 2, 1918. Factors 
that have retarded improvement. 

Notes on Road Building in Washing- 
ton's Time (83810 B). A. N. Johnson. 
1500 w. West Soc Engrs, Jl— Oct., 

1917. Information of interest 
Military Roads 

Military Roads (83574)- William D. 
Sohier. Address at Richmond, Va. 
8500 w Br Rds & Sts— Jan., 1918. Im- 
portance of stronger roads and their 
maintenance. Work in England, France 
and Italy. 

Military Roads (83430). From ad- 
dress by William D. Sohier. 6500 w. 
Eng & Con— Jan. 2, 1918. Importance 
at the present time; roads in France: 
maintenance; road building in Italy, 
England and Wales. 
Pavements 

Present Status of Granite Block 
Pavements (83701). Garencc D. Pol- 
lock. 2200 w. Can Engr — Jan. 17, 1918. 
Abstract of paper read before Am. 
Assn. for Adv. of Science. The modern 
granite-block pavement. 
Rattler Test 

Rattler Test Called Unfair to Shallow 
Paving Brick (83531). William C. Per- 
kins, ijoow. Eng News-Rec — Jan. to. 

1918. Experience shows need of allow- 
ance to correct losses. 

Repairs 

Relative Efficiency in Methods of Re- 
pairs to Bituminous Macadam and Bi- 
tuminous Concrete Pavements (83^88). 
George H. Biles. Read before Am. 
Assn. for Adv. of Sci. 3000 w. Can 
Engr— Jan. 10. 1918. Saving methods. 



Condition of Road Surface Outweighs 
Type of Bitumen (83533). 2200 w. 
Eng News-Rec — Jan. 10, 1918. Other 
details of secondary importance. 

Recent Developments in the Design 
and Construction of Road Surfaces 
(83431). Abstract of paper by H. El- 
tinge Breed. 3000 w. Eng & Con- 
Jan. 2, 1918. Changes that will have the 
most influence on the development. 
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WATER SUPPLY 

Cantonment* 

Water Supply Specifications for Na- 
tional Army Cantonments Reviewed 
(.83454). Dabncy H. Maury. 2500 w. 
Eng News-Rec — Jan. 3, 1918. Atten- 
tion given to quality, quantity and 
pressure. 
Charges 

Trie Basis of Water Charges in Ur- 
ban Areas from the Point of View of 
Common Utility (83589). E. C. Rodda. 
Extracts from paper read before Munic 
W-Wks. Assn., at Birmingham, Eng. 
2500 w. Can Engr — Jan. 10, 1918. 
Methods of raising revenue in certain 
communities. 
Cleaning Mains 

The Mechanical Cleaning of Water 
Mains in Rochester, N. Y. (83500 A). 
Edward H. Keith. Ills. 1500 w. Muii 
Eng— Jan., 1918. Details of work and 
advantages. 
Concrete Pipe 

Making and Placing Ten Miles of 
Concrete Pipe for Winnipeg Aqueduct 
(83673). K. B. Kumpc. Ills. 1800 w. 
Eng News-Rec — Jan. 17, 1918. Rapid 
casting of pipe sYt feet in diameter and 
8 feet long for pressure end of a pipe 
line. 



Demolition of the Ragged Rapids 
Dam (83698). Sidney Bowcn. Ills. 
1600 w. Can Engr— Jan. 17, 1918. Re- 
inforced concrete dam dynamited under 
full head of water. 

Floating-Crest Gates Used on Sher- 
burne Lakes Dam (83676). Ills. 1200 
w. Eng News-Rec — Jan. 17, 1918. Au- 
tomatic movable crest, with radial top 
plate and cylindrical down-stream plate, 
devised for isolated site. 



Mineral Springs 

Mineral Springs of Canada. Part I. 
The Radioactivity of Some Canadian 
Mineral Springs (83652 N). John Sat- 
terly and R. 1. Elworthy. Map & Ills. 
23 Plates. 55 pp. Can Dept Mines— 
Bui. No. 16. Results of investigations. 
Philippine Waters 

The Radioactivity of Philippine 
Waters (83783 N). J. R. Wright and 
George W. Heise. Maps & Ills. 3000 
w. Phil Jl Sci— May, 191 7. Reports 
investigations of typical waters. 



Combined Water Purification and 
Softening Plant of Great Palls, Mont 
(83523). Ills. 2000 w. Eng & Con — 
Jan. 9, 1918. Features of plant that 
have given good results. 

Design and Construction of the 
Water Purification and Softening Plant 
at Great Falls, Montana (83494 A). 
Robert E. McDonnell. Ills. 2500 w. 
Mun Eng — Jan., 1918. Descriptive. 
Water Works 

Practical flints on Various Features 
of Water Works Design (83502 A). J. 
W. Ledoux. 6000 w. Mun Eng — Jan., 
1918. 

WATERWAYS AND HARBORS 
Barge Canal 

New York's New Canal Ready in 
1918 (83403 A). M. E. Mutchler. Ills. 
2000 w. Mar Rev — Jan., 1918. Engi- 
neering problems solved in its construc- 
tion. 

Copenhagen 

Copenhagen's Free Port (83915). 
Julius Moritzen. Ills. 1500 w. Nau- 
tical Gazette — Jan. 3, 1918. Develop- 
ment of this port during last twenty- 
five years. Prospects for the future. 

Dunkirk 

Les Agrandisscmcnts Du Port Dc 



Dunkcrquc (83909 B). A. Breton. Ills. 
1300 w. La Nature— Jan. 5, 1918. Har- 
bor improvements and fortifications 
made at Dunkirk since war began. 
France 

Travaux D'Aprcs-Guerre Dans Les 
Ports, Les Rivieres Et Les Canaux 
(83941 B). P. Mallet. 4000 w. Le 
Genie Civil — Dec. I, 1917. Serial, 1st 
part. Plans for work after the war on 
seaports, rivers and canals. 

French Pom 

Les Ports Francais Et La Guerre 
(83939 B). A. Pawlowski. 5800 w. Lc 
Genie Civil — Nov. 24, 19:7. French 
ports and the war. Summary and con- 
clusion of a series of articles on this 
subject published during the past year. 

Ireland 

Belfast Harbor (83920). 1600 w. 
Times Engng Supp — Nov. 30, 1917. 
New scheme for improvement and en- 
largement to accommodate increased 
traffic. 
Lakes to Gulf 

Imperative Need of the Lakes to the 
Gulf Deep Waterway (83495 A). H. 
B. Morgan. 1500 w. Mun Eng — Jan., 
1918. Importance of connecting the 
Great Lakes with the Gulf of Mexico, 
through the Mississippi River. 
Pacific Coast 

The Neglected Waters of the Pacific 
Coast — Washington, Oregon, and Cali- 
fornia (83794 N). E. Lester Jones. 
Ills. & Maps. 16 pp. U S Dept Com — 
Special Pub. No. 48. Shows present- 
day conditions and the remedy. 
Scotch Canals 

Mid-Scotland Ship Canals (83637 A). 
Maps & Ills. 3000 w. Engr— Dec 21, 
1917. Serial, 1st part. The Loch Lo- 
mond scheme is discussed in the present 
article. 
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Concrete Ships 

Concrete for Ships (83918). A. T. 
Wall. 2000 w. Times Engng Supp — 
Nov. 30, 1917. Part I — Properties of 
the material. 

Fcrro-Concrelc Shipbuilding in Nor- 
way (83556 A). Robert G. Skerrett. 
Ills. 1800 w. Int Mar Eng — Jan., 1918. 
Vessels built by the Fougner Steel-Con- 
crete Shipbuilding Co., of Christiana. 

Les Chalands Et Navires En Bcton 
Arme (83940 B). Ills. 3800 w. Le 
Genie Civil— Dec 1, I9I7- Construction 
of barges and boats of reinforced con- 
crete in Norway. 
England 

England's Ship Needs (83931). 2500 
w. Nautical Gazette — Dec. 20, 1917- 
Abstract of recent debate in House of 
Commons. The "Standard" ship criti- 
cised. 

Freighters 

Results of Test on Bulk Freighter 
(83402 A). A. George Matteson and 
Thomas Durkin. Read before Soc. 
Nav. Archts. & Marine Engrs. Ills. 
1500 w. Mar Rev— Jan., 1918. 

Models 

Cargo Ship Lines of Simple Form 
(83557 A). William Mc Enter. Ills. 800 
w. Int Mar Eng— Jan., 1918. Results 
of tests of models. 
Motorships 

Shallow Draft Motorships for Use on 
the Volga River Designed by American 
Naval Architect for Russian Owners 
(835SS A). Ills. 700 w. Int Mar Eng 
— Jan., 1918. Oil tankers of 3500 tons 
carrying capacity, and cargo boats of 
1500 tons capacity, limited to 7 feet and 
5 feet draft respectively. 



Pile Driving 

Drive 15,000 Piles for Pair of Thou- 
sand-Foot Shipways (83453). W» 
w. Eng News-Rec— Jan. 3, 1918. Using 
machines with two-way motion rolling 
on finished rows. 
Ship Building 

Outlines of the Shipping Board In- 
quiry (83914). E. N. Hurley. 3400 w. 
Nautical Gazette— Dec. 27, 1917. ^Ad- 
dress to the Senate Investigating Com- 
mittee. Ships contracted lor. Review 
of work accomplished so far. 

America's Great Shipbuilding Devel- 
opment (83435 D). C. E Wright. Ills. 
4500 w. Iron Age — Jan. 3. 1918. (Spe- 
cial No.) Progress made despite handi- 
caps in getting plants ready. 

Progress of Ship Construction at 
Emergency Fleet Yards (83848). 2000 
w. Eng & Con — Jan. 23, 1918. Out- 
lines progress in shipbuilding by Chair- 
man Hurley of the Shipping Board. 

Over $400,000,000 for Steel and Wood- 
en Ships Now Building in South 
(83560). Ills. 12 pp. Mfrs Rec— Jan. 
10, 1918. Summary of shipbuilding ac- 
tivities along the South Atlantic and 
Gulf coast. 

Shipbuilding Expedited by Electric 
Service (83482). David Elwell. Ills. 
3000 w. Elcc Wld — Jan. 5, 1918. Power 
requriements and details of electrical 
distributing system for Staten Island 
Shipbuilding Co. 
Shipping 

Our Transport Problem (83913). 
Irving T. Bush. 2200 w. Nautical Ga- 
zette — Dec. 13, 1917. Address to N. Y. 
Chamber of Commerce explaining the 
ocean transport problem of the U. S. 



Ships 

1917 and the Question of Ships 
< 83763 A). With editorial. 4500 w. 
Engr— Jan. 4, 191a Effects of subma- 
rine warfare; the pressing need of ships. 
Shipyards 

Report of the Shipyard Employment 
Managers' Conference (83644 N). 60 
pp. U S Gov Print Office— 1918. Re- 
port of conference held under the aus- 
pices of the industrial service depart- 
ment of the division of construction. 

Three Government Shipyards Huge 
Problem in Plant Layout (83450). Ills. 
5500 w. Eng News-Rec — Jan. 3, 1918. 
Design of government plants for build- 
ing fabricated steel ships. 
Submarine Chasers 

Italian Submarine Chasers (83761 A). 
Ills. 300 w. Engr— Dec. 28, 1917. 
Submarines 

La Defense Du Commerce Maritime 
(83946 B). 4700 w. Le Genie Civil- 
Dec. 15, 1917. Serial, 1st part. Pro- 
gress in defense of the merchant marine. 

Une Demi-Annee Dc Guerre Sous- 
Marine (83000 B). Ills. 2300 w. La 
Nature— Nov. 17, 1917. Charted rec- 
ords of sinkings, unsuccessful attacks 
and losses of both neutrals and allies. 
Torpedoes 

Les Modelcs Actuels De Torpilles 
Automobiles (83943 B). M. Stroh. Ills. 
6200 w. Lc Genie Civil— Dec. 8, 1917. 
Interior mechanism and apparatus of 
several types of torpedo. 
Wooden Vessels 

Anyox— A New Wooden Ore Carrier 
(83404 A). Robert C. Hill. Ills. 2000 
w. Mar Rev— Jan., 1918. Details of a 
recently completed steamer. 
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Arizona 

The Story of the I'. V. X. Bonanza 
(83487). T. A. Rickard. Ills. K: Maps. 
5000 w. Min & Sci I'r— Jan. 5, 1918. 
Serial, isl part. History of a long and 
discouraging de\clopmcnt of copper 
mines splendidly vindicated. 
Copper 

\jo ( opper Mine (838781. Courtcnay 
De Kalt). Ills. 3000 w. Mill Set I'r 
—Jan. 26. 1918. Serial. 1st part. Pro- 
duction, history of development; geol- 
ogy, etc. , , _ 

Andes Copper Mining Co. s Develop- 
ment at Potrcrillos, Chile (83733). 
James K. Harding. ll,s - '-0OW. Eng 
& Min Jl— Jan. 19. 1918. At an expense 
oi $.'5,000,000 a deposit of 1.4 pet cent, 
copper on. estimated at 100.000,000 
tons, will be exploited by Anaconda. 

Progress in Metallurgy of topper 
1817 to A.. H. C. H. Carpenter. 7500 
w. Kov Soc Arts, Jl— Jan. 4. 1918. Se- 
rial, 1st part. History of the copper 
production and the reversal of lite out- 
put: describes the Welsh process of 
Copper (melting and rcrining; and out- 
lines best modern practice in United 
Slates. 

Some Notes on the topper Deposits 
of the Northern Interior of British Co- 
lumbia (83892 N" 1. John D. Galloway. 
MOO W. Can Min Inst, Bui— Jan.. 1918. 
Promising properties and their devel- 
opment 

The liogmiiolovsky Copper Mines. 
Russia (837.M). N T. Truschkoff. Ill s 
& Map. 1500 w. Min «c Sci I'r— Jan 
10. 1918. Characteristics of mines: a 
great pyrite belt: geology; develop- 
ment; costs. 

The Lake Superior Copper Country 
(836221. Homer Guck. Ills 1500 w. 
Miu it Sei Pr— Jan. I-'. 1918. Story of 
the Calumet & Hecla development. 
Zinc 

Joplin and the Kornspelter Region 
<8U0.11. Otto Ruht. 1500 w. Mm Si 
S c j p r _| a „. 5, 1018. Depression in the 
zinc industry. 

The Wisconsin Zinc District (83877 
D». H. C. George. Ills. 30 pp. A I 
M F. — Dec. 1917. Mines, scattered de- 
posits, production, etc. 

COAL AND COKE 

Anthracite 

Anthracite Industry in JOt 7 (83712). 
Edward \V, Parker. 3000 w. CI Age- 
Jan. 10. I « J 1 S. Important features of the 
anthracite industry during the year. 

Anthracite in New England in 1917 
(837141. G. G. Wolkins. t-'oo w. CI 
Age — Jan. 10. 1918. Slow and inade- 
quate deliveries. Increased costs. 

Mining anthracite in the Pennylvama 
Wyoming Region in IQI/ (83825). J. H. 
Haertter. 1200 w. CI Age — Jan. 26. 
1018. Production, methods, electric lo- 
comotives. 

Resume of the Anthracite Industry in 
1917 '83823V II. M. Crankshaw. Ills. 
10m w CI Ag< — Jan. 26, 1918. Meth 
ods adopted to increase production. 

Briquettes 

A Mod< rn Belgian Briquette Factory, 
with the " Cava" Pitch Process (83750 
A ). F.. Gcvcrs-< )rban. Ills 1600 w. 
Colly Gdn— Dec. 28. 1917- Details of 
factor) .aid methods. 



Briquetting 

Uriquetting of Anthracite Coal 

(83805 Dj. W. 1'. Frey. Ills. 2000 w. 
A 1 M K, Bui— Jan., 1918. Explains 
how success has been attained. 

Brown Coal 

Sec same heading under Elecirkai. 
Engineering, Generating Stations. 

Coal Conservation 

Interim Report of the Coal Conserva- 
tion Sub-Committee of the Reconstruc- 
tion Committee (83743 A). Abstract, 
with editorial. 1000 w. Elec'n — Dec. 
j8, 1017. Report on electric power sup- 
ply in Great ISritain. Waste of coal. 

Coal Problem , 

Corrective Steps for Our Coal I rob- 
lem (83856). Ills. 2000 w. Elcc Wld— 
Jan. 26. 1918. Serial. 1st part. Critical 
question of coal supply and cost; sug- 
gestions. 

Review of the C oal Situation of the 
World 183804 D). George S. Rice. $500 
w. A 1 M E, Bui— Jan., 1918. The re- 
sources, production, consumption, ex- 
ports and imports, etc. 
Coal Saving 

A Talk to Firemen on Saving Coal 
(8i8-'8l. Charles H Bromley. 2500 w. 
Power— Jan. 29, 1918. From lecture at 
Baltimore. Most important way of get- 
ting the most out of coal. 
Coal Shortage 

Facing the Fact of Coal Shortage 
(83684). isoo w. Flee Wld— Jan. 19, 
I91& Conditions of supply serious for 
central stations. 

Whv and W herefore of • the Coal 
Shortage 1834761. J. D. A. Morrow 
aBOQ W. t 1 Age-Jan. 5. Lack of 

transportation the primary cause. Also 
discusses features of the situation. 
Coal Trade 

Market Conditions m New England 
in 1917 1838.22). C. G. Wolkins. 6000 
w. Cl Age— Jan. 26, 1918. Rcticwsthc 
general features affecting the coal trade 

Philadelphia Coal Trade in 1917 
(83717). W. D. Hammer. 5000 w. Cl 
Ag< — Jan. 19. I')l8. Demand- not sat- 
isfied and margins of profits small. 

St. Louis Coal Trade in 1-117 (8382O. 
F. J. Wallace. 2500 w. Cl \ge— Jan. 
jO, 1918. Review. 

The Coal Trade of 1017 (8.1751 A.l. 
295OO w. Colly Gdn— Jan. 4. 1918. Re- 
view by districts and by methods of 
trade in Great Britain 

The New York Coal Trade in 1917 
(83716*. R. W, Morriv 35<K> w. Cl 
Age— Jan. 19. I9l8. Many hardships, 
uncertainties and disappointment*. 
Bunker coal very scarce. 

The tot? Coal Trad* of the North- 
west (83713). W. L. Kidstou. 3500 w. 
Cl Age— Jan. 19, I9l8. Active year— 
the supply seldom meeting the demand. 
Coal Waste 

The Cse of Culm and Other Waste 
Materials from Coal- Washing Plants 
for Other Purposes (83596 A). John B. 
C. Kershaw. 4000 w. Met & Chcni 
Em — Jan. 1. 1918. Reviews progress in 
utilization of low-grade fuels for power 
purposes. 
Coke-Ovens 

Powei Plant Installations for By- 
product Coke Oven Plants (83894 A). 
George B. Evans. 2500 w. E Cb St I., 
Jl — Nov. -Dec, 191". Describes installa- 
tion in St. Louis plant. 

Saline Corrosion of Coke Oven Walls 
(83749 A). H. Schwcnke. in Cliiekauf. 



Ills. 1500 w Colly Gdn— Dec. 28. 1917. 
Methods of prolonging the life of oven 
linings, and repairing them. 
Constituents 

The Oxidizablc Constituents of Coal 
(83841 N). J. I eon Graham and James 
Hill, with discussion. Ills. 27 pp. 
lnstn Mm Engrs, Trans— Dec, 1917- 
Investigations. 

Fuel 

Coaling Plants and Fuel (83340 A). 
W. T. Krausch. with discussion. 9500 
w. West Ry Cb, Pro— Nov. 19, 1917. 
Main features controlling design of 
plants, fuel economy, etc. 

Fuel Conservation (83955 D). I. 
Economy in Fuel. Perry West. II. 
Conservation of Fuel. William M. Mac- 
Kay. 2000 w. Am Soc Ht & Vt Engrs. 
Jl— Jan., 1918. Ways and means of con- 
serving the coal supply. 

Fuel Consumption Control by the 
Government (83720). J. W. Henderson. 
4000 w. Power — Jan. 22. 1918. Pro- 
poses that the government assume ab- 
solute control of coal and its distribu- 
tion and consumption. 

Output and Value of Fuel in 1916 
(83752 A 1. 1500 w. Colly Gdn— Jan. 4. 
1918. From general report on mines 
and quarries, edited by W . Walker. 

The Fuel Problem (833^1 A >. L. P. 
Breckenridge. 1200 w. A S M F, Jl — 
Jan.. 1918. Coal production, distribution 
and use. 
Fuel Conservation 

Bonus System for the Saving of Coal 
(834801. Walter N. Polakov. 3000 w. 
Flee Wld— Jan. 5. I9l«. Task-setting 
plan results in improved economy. 

Fuel Conservation (830,20). 2000 w. 
Times Engng Supp — Nov. 30, t9l7- Ab- 
stract of paper by J. B. C. Kershaw be- 
fore Liverpool Engng Soc. L'sc of low- 
grade fuels, such as coke-breeze, culm, 
etc. 

Fuel Economy 

Work of the New Orleans Fuel Ad- 
ministration Committee (83830). Leo 
S Weil. 20O0 w. Power — Jan. 29, 
1018. Work to conserve the coal supply. 

The New Haven Saves a Million Dol- 
lars in Fuel 183817). From a report by 
George W. Wilden. 1800 w. Ry Age — 
Jan. 25, 1918. Marked economies ef- 
fected by supervision of locomotives. 



Southern Illinois in 191" (83715). E. 
J. Wallace. 3000 w. Cl Age — Jan. 19, 
1018. In spile of many labor troubles 
the year was prosperous. 
Lignites 

Carbonizint; and Uriquetting of Lig- 
nites ( 831150 N 1. W. J. Dick. 20 pp. 
Com. of Conservation. Canada- -1917. 
'The economic possibilities. 

Middle West 

Market Conditions in Middle West in 
1017 (837181 (i. M. Burnett. 3000 w 
Cl Age — Jan. 19, 1918. Continuous coal 
shortage; labor troubles; inadequate 
tr.ui •.port 1 ion, etc. 

Mine Engineering 

Efficiency Engineering for Coal 
Mines (835671. C H. Elsom. 3500 w. 
Cl Age— Jan 12, 1018. Value of special- 
ization in engineering. 

Mine Power 

\n I'p-to-Date Coal Mine Powei 
Plant (83566). Dcver C. Ashmead Ills. 
2000 w. Cl Age — Jan. 12, 1918. Serial, 
1st pari. Details of construction of a 
nen plant at Clytncr, Pcnn. 
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Mining Methods 

The Working of Scams Having Frail 
Roofs (83768 A). John W. Case. Ills, 
jooo w. Ir & CI Trds Rev— Dec. 28, 
1917 Timbering and best metliods are 
discussed. 

Production 

Activities in Different Coal- Produc- 
ing States in 1917 (83711). jo pp. CI 
Age — Jan. 19, 1918. Coal-mine inspec- 
tors reports of the various states. 

Safety Lamps 

Lighting Safety Lamps by Electrical 
Ignition (83748 A). L Pokes. Ills. 
J500 w. Colly Gdn — Dec. 21, 1017. De- 
tails of accumulators and sparking coil 
method, and of the magneto-generator 
lighters. 

Sampling 

Directions for Sampling Coal for 
Shipment or Delivery (83647). George 
S. Pope. lis. 10 pp. I* S Bur Mines — 
Tech paper 133. Instructions regarding 
hand methods of sampling in the held. 

Signaling 

Block Signal System for Coal Mines 
(83568). Frank liuskinson. Ills. 9000 
w. CI Age — Jan. 12. 1918. Details of 
the automatic system and its advan- 
tages. 

Spontaneous Ignition 

Coal Stack Fire Risks (8373.) A). F.. 
B. Pausey, 3«» w. Elcc Rev— Dec. 
28, I'M". Dangers from spontaneous 
ignition, the causes, and means of stor- 
ing coal with a minimum of danger. 

Storage 

Anthracite and Bituminous Coal Stor- 
age (83475). Horace Goldstein. Ills. 
jooo w. CI Age— Jan. 5, igi8. Tells 
how and where to stock the two kinds 
of fuel. 
Testing 

Some Notes on Coal Testing (83742 
A). G. W. Stubbings. 2000 w. Elec 
Rev — Jan. 4, 1018. Directions for sam- 
pling and determining the calorific 
value. 
Utah 

Coal Mining in Until in 191? 1 83820). 
A. C. Watts. Ills. 6000 w. CI Age- 
Jan, 26, 1018. Reviews this industry for 
the year. 

GEOLOGY 

Antarctic 

Antarctic Geology (83834 A). Griffith 
Taylor. Map & Ills. 5500 w Min Mag 
—Dec, 1017 Describes geology of part 
of South Victoria Land and gives infor- 
mation relating to coal deposits. 

Oklahoma 

Geologic Structure in the dishing Oil 
and Gas Field, Oklahoma (83040 N). 
Carl H Beal. Ills. & Maps. 55 pp. U 
S Geol Surv— Bui 658. Aims at pre- 
venting economic waste in the produc- 
tion of oil 

Ore Deposits 

Pressure in the Formation of Ore 
Deposits (83X801. Stephen Tiber. Ills. 
250O W. Mm & Sei Pr — Jan. 26. 1018, 
Crystal pressure in forming vein-space 
in deposition of minerals. 

IRON AND STEEL 

Blast Furnaces 

Slag Viscosity Tables for Blast Fur- 
nace Work (83876 D>. A. L. Field and 
P. H. Royster. Abstract of Tech paper 
187 of I" S Bur Mines, 2000 w. A I M 
F". — Dec, 1017. Purpose and scope of 
slag viscosity tables, their use, etc. 

Temperature-Viscosity Relations in 
the Ternary Svsteni CaO-.U-< ),-SiO, 
(83875 D) A. L. Field and P. H. Roy- 
ster. Abstract of Tech. paper 180, of 
U. S. Bur. of Mines. 2500 w. A 1 M E 
— Dec, 1917 General features of ex- 
perimental work and conclusions. 
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Construction 

New Iron and Steel Works Construc- 
tion (83449 D). 12 pp. Iron Age— Jan. 
3, 1918. (Special No.) Open-hearth 
steel capacity completed last year 4,326,- 
500 tons — that now building represents 
1,645,000 tons. 

Electric Furnaces 

The Booth-Hall Electric Steel Fur- 
nace (83443 D. Ills, 2500 w. Iron Age — 
Jan. 3, 1918. (Special No.) New type 
operating at the plant of the Midland 
F.lectric Steel Co., Terre Haute, lud. 

Electrometallurgy 

The Status of the Electric Steel In- 
dustry (83448 D). 2500 w. Iron Age — 
Jan. 3. 1918. (Special No.) Progress 
since 1910. United States foremost in 
output 

Engineering Industries 

The Iron, Steel, and Engineering In- 
dustries in 1917 (83762 A). 500" w. 
Engr — Jan. 4, 1918. Serial, 1st part. 
Annual review of industries in Great 
Britain. 

Fuel-Saving 

Newcastle Local Station . Chairman's 
Address (8361 1 N). A. H. W. Mar- 
shall. 5800 w. Instn E E, Jl— Dec. 
1917. Electricity, and its bearing on 
fuel-saving in the iron and steel trades. 

Iron Ore 

Shortage of Supply of Non-Phos- 
phoric Iron Ore (83910). W. G. Fcarn- 
sidcs. Ills, jooo w. Nature — Nov. 22, 
1917. Abstract of Howard Lectures be- 
fore Royal Society of Arts. 

Iron Trade 

Reviews of Iron, Steel and Other 
Metals in 1917 (83446 D). 18 pp. Iron 
Age— Jan. 3. 1018. (Special No.) Re- 
views by different writers of the devel- 
opments in important markets. Pro- 
duction, prices, wages, etc. 

British Iron and Steel Trades in 1917 
(83537 A). L. H. Quin. 1800 w. Iron 
Age— Jan. 10, 1918. Strictest govern- 
ment control throughout the year. 

The 'Iron and Steel Trade in 1917 
(83772 A). 4500 w. N & CI Trds Rev 
-Jan. 4, 1918. District reviews. 

Manganese 

The Determination of Manganese in 
Steel in the Presence of Chromium and 
Vanadium by Electrometric Titration 
(83607 B). G. L. Kclley. M. G. Spencer, 
C. B. Illingworth, and T. Gray. 4000 
w. JI I nd & F.ng Chem— Jan., 1918. 
Shows a method that does not require 
special skill. 

Metallurgy 

Phases of Iron and Steel Metallurgy 
in 1917 D). J. E. Johnson, Jr. 

7000 w. Iron Age — Jan. 3, 1918. Spe- 
cial No.) Operating difficulties were a 
spur to new methods. 

New Plant 

New Steel and Wire Plant (8344J D). 
Ills. 1800 w. Iron Age— Jan. 3, 1918. 
(Special No.) Plant of Keystone Steel 
& Wire Co., near Peoria. III. 

Pig Iron 

The Cost of Electric Pig Iron Pro- 
duction in North Sweden (83379 A). 
2<x>o w. F.ngng— Dec. 14. I0I7- Con- 
siders the fuel for the reduction of the 
ore, the ore, and the power. 
Plate Mill 

Build Hundred and Ten Inch Plate 
Mill in Six Months (83451). Ills, 2000 
w. Eng News-Rec — Jan. 3, 1918. 
Details of construction of "Liberty 
Mill" at the Homestead Works, ex- 
plaining conditions. 

The Liberty Mill (83559 A). Ills. 
200 w Int Mar F.ng— Jan . 1918. 
110-inch plate mill for rolling ship 
plates for emergency fleet 
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The Liberty Mill of the Carnegie 
Steel Co. (83436 D). Ills. .'500 w. 
Iron Age— Jan. 3, 1918. (Special No.) 
A 16000-ton monthly capacity plate mill 
built in six months at Munhall, Pa. 

Spiegeleisen 

Spicgeleisen in Place of Ferromanga- 
nese (83441 I) I. Edwin I". Cone. .'500 
w. Iron Age — Jan. 3, 191& (Special 
No.) Experience of some American 
steel makers. 

Steel 

The Effect of the Presence of a Small 
Amount of Copper in Medium-carbon 
Steel (83867 D). Carle R. Hay ward, 
and Arch B. Johnston. 1800 w. A I 
M E, Bui — Jan., 1918. Investigation to 
obtain data on the mechanical proper- 
tics. 

Sudbury Ores 

Nickel-Copper Steel Direct from 
I.udbery Ores (83623). F. H. Mason. 
1200 w. Min & Sci Pr— Jan. 12, 1918. 
Analyses of ore and steels; methods 
and tests. 

Tin Plate 

The Manufacture of Tin Plate 
(834.W D). Clement F. Papplcton. Ills. 
6500 w. Iron Age— Jan. 3. 1918. (Spe- 
cial No.) Equipment of the modern 
plant ' 

MINE OPERATION 

Asbestos 

Asbestos Mining in Tasmania 
(83631 A). Hartwcll Condcr. Ills, 
jooo w. Aust Min Stand — Dec. 6, 191". 
Describes this industry and the out- 
look. 
Butte 

Mining at Butte (83488). Ben F, 
F^ans. Ills. 2200 w. Min & Sci Pr— 
Jan. 5, 1918. Labor troubles; November 
output of the Anaconda; influence of 
prices of copper and silver. 

Chronology 

Mining Chronology of 1917 (83824). 
R. Dawson Hall. 2500 w. CI Age- 
Jan. 26, 1918. Important events. 

Drill Bits 

Relative Merits of Carr and t. ross 
Bits as Disclosed by Drilling Tests 
(83861). 700 w. F.ng & Min Jl— Jan. 
j6, 1918. Reviews development of vari- 
ous classes of bits and conditions under 
which special types may be employed. 

Elevators 

Otis Passenger Elevator at Inspira- 
tion Shaft (83874 D). C. E. Arnold. 
Ills. 1200 w. A 1 M E— Dec . 1917. 
Amplifies description given by H. Ken- 
yon Buret) in a recent paper. 

Fires 

Measures for Controlling Fires at the 
Copper Queen Mine (83868 D). Gerald 
Sherman. Ills, 1200 w. A I M E, Bui 
— Jan., 1918. Notes on preparations to 
check tire and facilitate the escape of 
workmen. 

Gasoline Engines 

Suggestions for the Safe Operation of 
Gasoline Engines in Mines (83648) K. 
H. Kudlich and Edwin Iliggins. Ills. 
15 pp. L' S Bur Mines — Tech paper 
T 74. Deals especially with precautions 
that should be taken to prevent mine 
fires or explosions, or air pollution. 

Hydraulic Mining 

Syphoning Gravel (83839 N). J. Jer- 
vis Garrard, Ills. 2000 w. Instn Min 
& Met. Bui. 159— Dec. 13, 1917- Method 
of hydraulicking and elevating by 
means of a syphon. 

Methods 

American Notes (83842 N). Samuel 
Dean, with discussion. 27 pp. Instn 
Min Engrs, Trans — Dec, 191"- 
Methods of increasing production, com- 
parisons; management, etc. 
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Branch Raise System at the Ruth 
Mine, Nevada Consolidated Copper Co. 
(83871 D). Walter S. Larsh. Ills. 
1500 w. A I M E, Bui— Jan., 1918. 
Details of development. 
Mining 

Mining in the North-Wcst (83726). 
Francis A. Thomson. 1500 w. Min & 
Sci Pr— Jan. 19, 1918. Labor supply; 
smelting and transportation facilities. 

Mining in 1917 

Mining in Utah in 1917. Edward R. 
Zalinski; in Colorado. George E. Col- 
lins; in Idaho. Robert N. Bell (83734). 
8 pp. Eng & Min Jl— Jan. 19, 1918. 
Reviews. 

Quarrying 

War Time Quarrying in the High 
Peak (83745 A). Ills. 2500 w. Quarry 
—Jan., 1918. Quarries of the Buxton 

^Linie Firms worked by women. 

Mining Laws for Russia (83489). 
Horace V. Winchcll. 1500 w. Min & 
Sci Pr— Jan. 5, 1918. General principles 
suggested to Ministry of Commerce & 
Industry. 
Shafts 

New Shaft at Kirkby Colliery 
(83639 A). Ills. 1800 w. Ir & CI Tds 
Rev— Dec. 31, 1917. Detailed descrip- 
tion. 
Ventilation 

Canvas Tubing for Mine Ventilation 
(83870 D). L. D. Frink. Ills. 2500 w. 
A I M E, Bui— Jan., 1918. Explains its 
use at Butte, Mont 

MINES AND DISTRICTS 



Mining Developments and Water- 
Power Investigations in South-eastern 
Alaska (83641 N). Theodore Chapin, 
H. M. Eakin, and G. H. Canfield. Maps. 
90 pp. U S Geol Surv— Bui 662-B. Ac- 
count of mining operations and water- 
power investigations. 
Arizona 

Gold, Silver, Copper, Lead and Zinc 
in Arizona in 1916 (83650 N). V. C. 
Hcikcs. 37 pp. U S Geol Surv, I;i 



Dec. 21, 1917. Mines report of pro- 
duction by counties. 
British Columbia 

Summary Review of Mining in Brit- 
ish Columbia During 1917 (8389: N). 
E. Jacobs. 1500 w. Can Min Inst, Bui 

Co7or,V 9 ' a 



Colorado Metal Production in 1917 
(83624). Maps. 1500 w. Min & Sci 
Pr— Jan. 12, 1918. Output of gold, sil- 
ver, copper, lead and zinc. 
Dargalong 

Dargolong Silver-Lead Mines, near 
Chillagoe, North Queensland (83636 N). 
Lionel C. Ball. Ills. 8000 w. Qnsd 
Gov Min Jl — Dec . 1917. Historv, pro- 
duction, geology, holdings, etc. 
Idaho 

Mining Districts of Northern Idaho 
(83879). E. K. Soper. Map. 6000 w. 
Mm & Sci Pr— Jan 26, 1018. Geology 
the Coetir d'Alcne region. 

MINOR MINERALS 

Bauxite 

Bauxite in the Coastal Plain of 
Georgia (83486). Excerpts from report 
of H, K, Shearer. 4000 w. Eng & Min 
Jl— Jan. s, 1918. Describes the geology, 
character, size and distribution, the 
methods of mining and treatment 
Carbonate Ores 

Zinc Carbonate and Related Copper 
Carbonate Ores at Ophir, Utah (83640 
N). G. F. Loughlin. Ills. 14 pp. U S 
Geol Surv. Bui 600A— Dec. 24, 1917. 
Occurrence, mineralogy, deposition, etc. 



Gypsum 

The Gyspum and Natural Whiting 
Deposits of Yorke Peninsula, South 
Australia (83634 N). L. J. Winton. 
1200 w. Chem Eng & Min Rev — Nov. 

5, 1917- Report for half-year ending 
unc 30, 191 7. 

Gypsum Products, Their Preparation 
and Uses (83793 A). R. W. Stone. Ills. 
& Map. S3 PP- U S Bur Mines— Tech 
paper 155. Methods of mining or quar- 
rying; equipment and operation of 
plants for reducing the crude rock to 
market products. 
Manganese 

Manganese in West Africa 
(83835 A). Stanley H. Ford. Ills. 
1000 w. Min Mag— Dec, 1917. Re- 
cently discovered deposits now supply- 
ing English steel makers. 

Undeveloped Manganese Ore Tracts 
in Shenandoah Valley, Virginia (83343). 
tooo w. Mfrs Rec— Jan. 3, 1918. Infor- 
mation concerning deposits of promise. 

Marble 

On the Occurence of White Marble 
at South Ulam, Rockhampton District 
(83635 N). E. C. Saint-Smith. Ills. 
4500 w. Qnsd Gov Min Jl — Dec, 1917. 
Unlimited supplies of commercial qual- 
ity in Queensland. 
Potash 

A Neglected Chemical Reaction and 
an Available Source of Potash 
(83838 N>. E. A. Asheroft Maps. 
7500 w. Instn Min & Met, Bui. 159— 
Dec. 13, 1917. Describes research work 
with feldspathic minerals and salts. 

Bibliography on the Extraction of 
Potash from Complex Mineral Silicates, 
Such as Feldspar, Lcucitc and Glau- 
conitc (Grcensland Marl) (83597 A). 
E. C. Buck. 5 PP. Met & Chem Eng— 
Jan. t, 1918. Serial 1st part. Useful in 
research work. 

Enormous Deposits of Potash on 
Which America May Draw ' (83668). 
2200 w. Mfrs Rec — Jan. 17, «9i8. Pos- 
sibilities of Scarlcs Lake, in California. 

Italian Leucitic Lavas as a Source 
of Potash (83508 A). Henry S. Wash- 
ington. 7000 w. Met & Chem Eng — 
Jan. 15, 1918. Possible source of enor- 
mous supplies of potash including esti- 
mates of quantity. 

Giscmcnts Dc Potasse Nouveaux 
(83001 B). P. Sallior. Ills. 1800 w. 
I-a Nature — Nov. 24, 1917. New potash 
deposits in Alsace of immense value to 
Germany. 

Recovery of Potash from Greensand 
(83606 B). H. W. Charlton. Read be- 
fore Am. Soc 2500 w. Jl Ind & Eng 
Chem— Jan., 1918. Details of a process 
of obtaining caustic potash and convert- 
ing the residue into a material of value. 

Rare-Earth Minerals 

Zirconium and Rare-Earth Minerals 
in 1916 (83651 N). Waldemar T. Schal- 
Icr. 10 pp. U S Geol Surv, IL25— 
Dec. 22, 1917. Occurrence, uses, pro- 
duction, etc. 
Salt 

La Consommation Et La Production 
Du Sci (83037 B). N. Flamcl 3000 w. 
Lc Genie Civil— Nov. 17, 1917. Serial. 
1st part. Various methods of salt pro- 
duction and manufacture. 
Tin 

Tin Deposits of Irish Creek, Vir- 
ginia (83484). Henry G. Ferguson. 
Sketch maps. 2200 w. Eng & Min Jl — 

{an. 5, 1918. Report of tin veins in 
lockhridge County and the prospect 
of Successful development 



OIL AND GAS 

Cracking Processes 

The Rittman and other Cracking 
Procccsses (83659 A). H. G. James. 
1200 w. West Eng— Jan., 1918. Recent 
improvements makes possible large in- 
crease in production of gasoline. 
Gas 

Future Gas-Making Practice (83921). 
2200 w. Times Engng Supp — Nov. 30. 
1917. Effect on the methods employed 
of the change in standard of calorific 
power for coal gas in England. 
Gasoline 

Extraction of Gasoline from Natural 
Gas as an Industry Allied to Produc- 
tion and Refining of Petroleum 
(83872 D). Frank P. Peterson. Ills. 
4500 w. A I M E— Dec, 1917- Details 
of important factors. 
Illinois 

Oil and Gas Fields of Illinois (83860). 
H. A. Wheeler. Ills. & Map. 2500 w. 
Eng 81 Mlin Jl— Jan. 26, I9>8. 0 ccur " 
renccs which have made Illinois the 
second largest producer of kigh grade 
oil since 1907. 
Oil 

Water Surfaces in the Oil Fields 
(83866 D). Marcel R. Daly. Ills. 250* 
w. A I M E, Bui— Jan., 1918. A study 
of the conditions of equilibrium of the 
"free surface" of a water body en- 
closed in a porous medium. 
Oil Recovery 

Methods for Increasing the Recovery 
from Oil Sands (83792). J. O. Lewis. 
Ills. 114 PP- U S Bur Mine*— Bui. 
148. Principles involved in increasing 
cry and methods of extracting 
oil. 
Ofl Supply 

An Optimistic View of the Future 
Supply of Oil (83604 A). I. N. Knapp. 
Ills. 11 pp. E Cb Phila, Jl— Jan., 1918. 
Shows that supplies of shale oil to sup- 
plement petroleum makes an oil famine 
improbable. 

ORE DRESSING 



The Taylor Concentrator for Tin and 
Lime (83836 A). J. Waring Partington. 
Ills. 1200 w. Min Mag— Dec, 19X7. 
Particulars of a new table which is giv- 
ing improved results. 
Crushing 

Recent Tests of Ball-mill Crushing 
(83860 D). C. T. Van Winkle. 3000 
w. AIM E. Bui— Jan., 1918. Tests of 
Hardings vs. Marcy mill at Inspiration. 

etc. 

Ore Dressing 

East Pool Dressing Practice 
(8383- A). Flow-sheet 1500 w. Min 
Man- Dec, 1917. Present practice in 
dressing of Cornish tin— wolfram- 
arsenic ores. 

PRECIOUS METALLURGY 



Precipitation Electrolytique Des 
Solutions De Cyanurc (83936 B). 3000 
W. L'Industrie Electrique— Dec 10, 
1017- Methods of electrolytic precipita- 
tion of gold, silver and copper from 
cyanide solutions. 
Precipitation 

Charcoal Precipitation of Gold-Bear- 
ing Cyanide Solutions (83633 N). H. 
G. Walton. Ills. 1000 w. Chem Eng 
& Min Rev — Nov. 5, 1917. Report of 
department of mines, Western Aus- 
tralia, for year 1916. 
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CONDUCTING TRANSPORTATION 
Canada 

Railway Progress in Canada During 
the Year 1917 (83463 A). J. L. Payne. 
Ills. 2500 w. Ry Age— Jan. 4, 1918. 
(Special No.) Roads worked under 
heavy pressure with shortage of labor. 
Collision 

Side Collision Between Passenger 
Trains (83626). Ills. 3500 w. Ry Sig 
Engr — Jan., 1918. Abstract of report 
on the wreck at Larmond, Va. 
Efficiency 

American Railway Efficiency During 
the War (83462 A). 4500 w. Ry Age- 
Jan. 4. 1918. (Special No.) Reviews 
accomplishments -and increased service 
in nine months since U. S entered con- 
flict. 

Government Control 

Nation's Railroads Now Under Gov- 
ernment Control (83401 A l. Also edi- 
torial. Photographs. 10000 w. Ry 
Age— Jan. 4, 1918. (Special No.) De- 
tails of new organization. Probable 
changes. 

Government Operation 

Director General of Railroads Mc- 
Adoo on the Job (83541). 4500 w. Ry 
Age— Jan. 10, 1918. "Freight-moving- 
week" ordered; demurrage rates in- 
creased; passenger service curtailed. 

Running the Railroads Under the 
New Regime (83680). 4300 w. Kv 
Age — Jan. 18, 1918. Freight moving 
week; status of the I. C. C and the 
State commissions: wages and mail 
service. 
Railroad Problems 

Railroad Problems and Conditions 
Growing Out of the War (83338 A). 
R. H. Ashton. 3500 w. West Ry Cb, 
Pro — Nov. 19, 1917 Reviews the work 
accomplished by railroads in the United 
States under the War Board. 
Signaling 

Progress in Railroad Signaling Dur- 
ing the Year (83469 A). Ills. 6 pp. 
Ry Age— Jan. 4. 1918. (Special No.) 
Marked progress in interlocking. 

Review of Signaling in the Past Year 
(83625). 9 PP- Ry Sig Engr— Jan., 
1918. Record of block signals 
terlockings completed, under c< 
tton, and contemplated. 



Report of Committee X — On Signals 
and Interlocking (83805 C). Ills. 27 
pp. Am Ry Eng Assn. Bui— Nov., 1917. 
Terminal Facilities 

Increase Engine Terminal Output 
(83732 A). Articles by F. P. Roesch, 
E. J. Harrison, F. W. Taylor. John C. 
Murdock. 2500 w. Ry Mech Engr— 
Jan., 1918. Suggestions for improving 
facilities. 
Train Control 

Maximum Speed Retardation and 
Rail Conditions as Related to Control 
of Trains (83549 A). Walter V. Turner. 
Sooo w. Ry & Loc Eng— Jan.. 1918. 
How to realize the best economy in the 
control of trains. 
Train Handling 

Train Handling (83473V G. H. 
Wood. 2200 w. Ry Rev — Jan. 5, 1918. 
From Santa Ft Emp. May. Advocates 
increased piston travel and careful draw 
gear inspection. 



See also Compensation, Railway Fi- 
nance, Railroad Securities and Valua- 
tion, under Lndusthial Management, 
Finance and Costs; and Administration 
Bill, under Regulation. 

MOTIVE POWER AND EQUIP- 
MENT 

Cars 

All Wood and Composite Hopper 
Cars for the Norfolk & Western Rail- 
way (83472 A). B. W. Kadcl. Ills. 
2500 w. Ry Rev— Jan. 5, 1918. Details 
of two recent designs. 

Freight Car Orders in 1917 Reach 
Low Level (83468 A). Ills. 8 pp. Ry 
Age— Jan. 4, 1918. (Special No.) Do- 



mestic orders lowest since the year 
1008. 

The Business Box Car (83796 A). 
W. J. Bohan, with discussion. 10000 
w. West Ry Cb, Pro — Dec. 17, 19 1 7. 
Business of a box car and the relation 
of its construction. 
Design 

The Universities and Equipment De- 
velopment (83731 A). Ills. 3000 w. 
Ry Mech Engr— Jan., 1918. Value to 
the designer of scientific investigation. 
Draw Gear 

Friction Draw Gear (83546 A). Ills. 
2500 w. Ry & Loc Eng — Jan., 1918. 
Capacity of draw gear; difference in 
give between wooden and steel cars. 
Tests. 
Electric Locomotives 

Developments in Electric Locomo- 
tives in Italy (83380 A). Ills. 1200 w. 
Engng — Dec. 14, 1917. Serial. 1st part. 
Deals with improvements on the elec- 
tric locomotives of the Italian State 
Railways. 

Mechanical Problems in the Design 
of Electric Locomotives (83581 A). W. 
K. McAfee. Ills. 2000 w. Elec Jl— 
Jan., 1918. Problems relating to track- 
ing qualities, transmission of power 
from the motors to the rails, and de- 
sign of motors. 
Electrification 

Electrification of Railroads as a War 
Measure (83579 A). F. E. Wynne. 
Ills. 1800 w. Etcc Jl— Jan., 1918. What 
electrification is capable of doing. 

Further Railroad Electrification Im- 
portant (83520). F H. Shepard. Ills. 
2000 w. Elec Ry Jl — Jan. 5. 1918. Aims 
to show that electrical equipment gives 
an effective way of increasing transpor- 
tation capacity. 
Guides 

Adjusting the Guides and Crossheads 
(83548 A). Ills. 1800 w. Ry & Loc 
Eng — Jan., 1918, Directions for proper 
adjustment. 
Headlights 

Locomotive Headlights (83S47 A), 
jooo w. Ry & Loc Eng — Jan., 1918. 
Peculiarities of the parobolic curve; the 
electric headlight; how case and reflec- 
tor serve their purpose. 

Locomotive Performance 

Increase Locomotive Operating Effi- 
ciency (83727 A). Clement F. Street. 
Ills. 3000 w. Improvements being 
made with a view to increasing earn- 
ings. 

Performance of the Mohawk or 4-8-2 
Locomotive of the New York Central 
Railroad (83550 A). Ills. 500 w. Ry 
& Loc Eng — Jan., 1918. Good tractive 
effort at high speed. 



Locomotives 

Conversion of Single-Expaasion to 
Compound Engines on French Rail- 
ways (83385 A). Ills. & Plate. 1000 w. 
Engr — Dec. 14, 1917. Arrangements 
adopted. 

1917 a Record Breaker in Locomotive 
Orders (83467 A). 6 pp. Ry Age- 
Jan. 4, 1918. (Special No.) Orders 
totaling 7,642 as compared with 5,893 
in 1916. Bright prospects for coming 
year. 
Trains 

Special Train for the Director-Gen 
eral of Transportation (83767 A). Ills. 
& Plate. 1000 w. Engr— Jan. 4, 1918. 
Built by the North-Eastern Ry. Co. of 
England for the British Director-Gen- 
eral and his staff. 

PERMANENT WAY AND BUILD- 
INGS 

Freight Terminal 

New Ocean Freight-Terminal Started 
on Statcn Island (83675). Ills. 1800 
w. Eng News-Rcc— Jan. 17, 1918. 
Snowsheds 

Telescope Sections for Latest Timber 
Snowsheds (83457). Ills. 1000 w. Eng 



News-Rcc— Jan. 3, 1918. Features de- 
veloped by Southern Pacific Co. in 
Sierra Nevadas. 
Track Elevation 

Track Elevation Work of the P. C. C. 
& St. L. Ry. in Cincinnati (83706). Ills. 
1000 w. Ry Rev — Jan. 19, 1918. Details 
of construction. 
Track Stresses 

Sec same heading under Civil Enci- 
nefking. Measurement. 

ROADS AND PROJECTS 
Alaska 

The Government Railroad of Alaska 
(83318). Theodore Pilgcr. Ills. & Map. 
5000 w. Min & Sci Pr — Dec. 29, 1917. 
First American railroad built and 
owned by United States government. 
Details of development. 
Australia 

The Australian Trans-Continental 
Railway from Port Augusta to Kal- 
goorlie (83755 A) E. A. Box. Ills. 
3000 w. Engng— Dec. 28, 1917. His- 
tory of a great undertaking accom- 
plished under many difficulties. 
Baghdad Ry. 

The Baghdad Railway and Its Part 
in the War (83816). Map. 2500 w. Ry 
Age— Jan. 25, 1918. Mesopotamia cam- 
paign has hindered the completion. 



Railway Construction and Operation 
in the Fighting Zone of France (83679). 
Extract from lecture by Leslie F. Van 
Ilagan. 1800 w. Eng & Con— Jan. 16, 
1918. Describes work of American and 
Canadian railway regiments in handling 
troops and supplies at the front. 
France 

Les Voies Dc Communication Di- 
rcctes Entrc France Et Italie (83902 B). 
Ills. 1200 w. La Nature— Nov. 24, 

1917. Railways and highways between 
France and Italy. Characteristics and 
advantages of each. 

New Construction 

New Railway Construction in For- 
eign Countries (83464 A). P. Harvey 
Middlcton. 5000 w. Ry Age — Jan. 4, 

1918. (Special No.) Projects in South 
America, Asia, and Africa. 
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Construction Activities During the 
Year (83466 A). Ills. & Curves. 8 pp. 
Ky Arc— Jan. 4, 1918. (Special No.) 
Total mileage of new lines completed 
in 1917 compares favorably with the 
two preceding years. 
P. R R 

The New Pennsylvania Entrance 
Into Indianapolis (83814). Ills. 2500 
w. Ry Age — Jan. 25, 1918. Line be- 
tween Ben Davis and Frankfort, in In- 
diana, gives complete line between In- 
dianapolis and Chicago. 

TRAFFIC 

Car Loading 

Pennsylvania Lines Specialize in Car 
C onservation (83818). a&O W, Ky Age 
—Jan. 25, 1918. Excellent results from 
intensive loading. 



Coal Movement 

Director General McAdoo Speeds L'p 
Coal Movement (83542), Ills. 1500 w. 
Ry Age — Jan. 10, 1018. Complications 
of the fuel problem. 

Freight Handling 

Freight Handling at the Panama 
Canal (83558 A). Ills. 1500 w. lnt 
Mar Eng— Jan., 1918. Introduction of 
storage— battery trucks. 

Loading 

Methods of Locating Lumber in Open 
Top Cars (83682). Ills. 1000 w. Ry 
Age — Jan. 18. 1918. Serious waste of 
equipment and labor due to failure to 
prevent shifting of lading. 
Ore Transportation 

All Forces United in Moving Lake 
Ore (834.34 D). F L. Prentiss. Ills. 
1800 w. Iron Age— Jan. 3, 1918. (Spe- 
cila No.) Change in methods due to 
war necessities. 



MISCELLANY 

British Railways 

The Future of British Railways 
(83387 A). 2000 w. Engr— Dee. 14. 
1017. Serial. 1st part. The difficulties 
and how they may be met when Gov- 
ernment control terminates. 

Canada 

The Railway's Part in Developing 
Western Canada (83539). His 4000 \v. 
Ky Age— Jan 11, 1918. M.thods of 
the Canadian Pacific in attracting set- 
tlers. 

Scrap 

Scrap Reclamations on the Atchison, 
Topeka & Santa Fe Ry. (838501. 
Charles E. Parks. Ills. 2500 w. Ry 
Kcv— Jan. 26. 1918. Serial. 1st part. 
Resume of practice in collecting classi- 
fying and salvaging waste. 



STREET AND ELECTRIC RAILWAYS 



Axles 

Car Axles— Their Design, Manufac- 
ture and Service (84053). Norman Litch- 
field. Diagrams. 1500 w, Elcc Ry Jl— 
Feb. 2 1918. Serial. 1st part Estima- 
ting fiber stress is considered. 
Cars 

How the Pay-As- You-Pass Car Was 
Developed (83522). Peter Witt. Ills 
2500 w. Elec Ry Jl— Jan. 5, 1018. Ex- 
plains how the present Cleveland car 
cuts down boarding and alighting time 
and insures collection of fares. Possibil- 
ity of further development. 

The Front-Entrance. Center-Exit Car 
and Higher Schedule Speed (83710). 
Ills. 2500 w. Elec Ry Jl— Jan. 19, 
1918. Experience in several cities fa- 
vorable. 
Economy 

Economy and the Railway Man 
<837')« A). R. E. Danforth. '5500 w 
AERA— Dec, 191- Ways in which 
operating expenses can lie kept down 
without impairing qualitv of service. 



Electric Railways 

Applying Engineering and Selling 
Principles to Electric Railway Trans- 
portation (83521). J. F. Layng. 23 pp. 
Elec Ry Jl— Jan. 5, 1918. A discussion 
of the present situation and its connec- 
tion with the conservation of the na- 
tion's resources. 

England 

Traffic Problems in British Cities 
(83919). 2000 w. Times Engng Supp — 
Nov. 30, 1917. Special problems in dif- 
ferent cities; traffic density as compared 
with those in other cities of the world. 

Maintenance 

Railway Equipment Maintenance 
'83797 At. John S. Dean. tooo w. 
AERA— Dec. 1917. Serial. 1st part. 
The present article deals with organi- 
zations. 

Montreal 

Electric Railwav Power at Montreal 
(83563). Ills. 2000 w. Elec Ry Jl— 



Jan. 12, 1918. Principal dependence is 
on hydraulic plants. Explain* general 
plan. 

Rail Return 

Sur Lc Retour Du Courant Par Lcs 
Rails (83933 D). E. Brylinski and G. 
Girousse. 12000 w. Bull Soc Interna- 
tionallc Dcs filectriciens — Nov., 1017. 
Mathematical treatment of return cur- 
rent in tramway rails. Voltage, location 
of feeders, etc. 
Rail Wear 

An Early Experimental Study of Kail 
Wear (83852). R. C. Cram. Ills. 2500 
w. Elec Ry Jl— Jan. 26, 1918. First 
use of electric weld joints, with ab- 
stract of paper by A. J. Moxham, read 
in 1898. 
Zone System 

Zone System Approved for Holyokc 
Compnay (83565) 4000 w. Elec Ry Jl 
— Jan. 12, 1918. Decides that zone sys- 
tem with central 5-cent area is best 
suited to local situation. 



BOOK NOTICES 



A MUNICIPAL EXPERIMENT, by 

Reginald P. Bolton. Siie. 5x8 inches; 
-\t8 pages. Ills. Price. $1.00 New 
York: Bureau of Public Service Eco- 
nomics, Inc. 

This is a description of the power 
plant installed in the Hall of Records. 
New York City. The reasons for using 
an isolated plant and the results attained 
with it. 

MOTION PICTURE EDUCATION, 

by Ernest A. Dench. Size, 5x8 inches; 
354 pages. Price. $2.00. Cincinnati: The 
Standard Publishing Company. 

A well written exposition of the nu- 
merous and varied ways in which educa- 
tion is assisted by the use of films. 

EXAMPLES IN BATTERY ENGI- 
NEERING, by Prof. F. E. Austin. Size. 
4'.-x7(i inches; 90 pages. Ills Price, 

$1.35. Hanover, N. H.; Published by 
the author. 



This is a compact, useful text book 
similar to the others of the scries in 
electrical engineering by this author, but 
more detailed in the problems whose ap- 
plication and solution are given. 

RESULTS OF MANAGEMENT with 
Practical Instructions on Machine Build- 
ing, by William Lodge. Size. 5x8 inches; 
140 pages. Price, Si. 50. New York: 
McGraw Hill Book Company, Inc. 

PRECISION GRINDING MA- 
CHINES, by Thomas R. Shaw. Size. 
S'jX&'A inches; 214 pages. Ills. Price. 
$4.50. London: Scott, Greenwood & 
Company, New York; The Van No- 
strand Company. 

A book giving detailed descriptions of 
the latest type* of grinding machines 
and methods of using them. 

INTERNAL COMBUSTION 
ENGINE MANUAL, by F. W. Sterling. 



Size, 6x9 inches; 168 pages. Ills. Price. 
$2.00. Washington, D. C. Pub. R. K. 
Beresford: fourth edition, 191". 

"This book, written by Lieutenant 

Commander Sterling, of the United 
States Navy, Rives complete descriptions 
of every type of gasoline and heavy oil 
engine used in the navy. It is in use 
at the Naval Reserve Officer School at 
Annapolis, as well as at the Sheffield 
Scientific School of Yale. 

TELEGRAPH PRACTICE, a Study 
of Comparative Method, by John Lee. 
Size, 5x7'} inches; 102 pages. Price, 
$1.00. London and New York: Long- 
man's Green & Company. 

A general review of English and con- 
tinental methods of telegraph practice, 
outlining sonic of the recent systems in 
use, but giving no details of apparatus 
or line connection. 
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Save Coal 

TON of coal has gone up 
immensely in cost, but the 
power you obtain from it remains 
rigidly the same. It takes about 
sixty pounds of coal to develop one 
horse power for a working day. That 
is, a ton and a half per hfty-horse- 
powcr-day. That power should be de- 
ivered to your machines with the least 
possible coal consumption. 

\ 'iralKii X Knight Standardised Leather licit will transmit from 
2$% 1i> 40'. more power per inch of width than a l>e!t of any 
material Other titan leather. I i^nre .nit whai that mean* at the 
present price of coat 

TlMM* c»erx item mu»t be care f nils considered which will, in an> 
increase the production of food, ei|nii>ment. and ammiuutniu 
With this greater demand for production and ihe consequent 
heavier luad on power equipment, the superiority i>( (iratnr X- 
Kiiinht [tetttl become* more emphatic. 

Whether JfOfl measure li\ length of service or maintained cOicicncv, 
tirali'i'. ,\ knight Stauilardi/ed Leather IVIts reduce ><nir horM' 
piiwe; emit per year, increase production, and reduce machine 
interruptions. 

Tr.iUsiui>si.in of power i* it umc iuiportaiit item lodav than (",«r 
l eliire and imu is the lime tor nm lo ytt at the real facts StW 
ier-iiuc it, 

wf 1 i«.i.'i'.i>i i>u Stundardiiativii as ttftflied .'1 

THE GRATON & KNIGHT MFG. CO. 

1 >ak Leather Tanners. Makers of Leather Helling. 
Lace Leather, Leather I'ackitiKS. and Specialties. 

Worcester, Massachusetts, U. S. A. 

Hrit>t. Jn\< <iiti/ rUsIribmtort in nil 
Principal CitU'i. 



GRATON & KNIGHT 

Standardized Scries 

LEATHER BELTING 



When making inquiry please mention I^Bt'SIHAL Ma.H.WEMF.VT for March 

» 
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Man-Power 

SAVED ! 

Horse-Power 

GAINED ! 

Fuel-Power 

INCREASED ! 




The Fuel Saving Feed Water 
Softening Filter 



Saves Man-Power — by eliminating tmiltr cleaning 
and the labor it requires - and by reducing the 
amount of coal handled to maintain a given 
power output. 

Cains Horse-Power— by keeping boilers absolutely 
free from scale. Every boiler will be at point 
of highest generating efficiency all the time, 
and will be able to carry bigger overload with- 
out danger of burnt tubes or bulging plates. 

Increases Fuel-Power — by giving the fire clean tubes 
and plates to work upon all the time, so that 
each pound of coal makes 10 to 20 per cent 
more steam. 

"Permutit" is a proved boiler plant 
economy — a demonstrated fuel-and-la- 
bor-saver. Records are available on 
request, that will convince you that 
"Permutit" will work important sav- 
ings in your plant. Write to-day. 

"Conserve the Nation's Fuel Supply" 

The Permutit Company 

Water Rectification Exclusively 

30 East 42nd Street, New York 
_ "Performance— Not Promise" 




Clean, Convenient, 
Economical, 
Sanitary Power 

Are you making the full use of com- 
pressed air in your plant ? 
There are dozens of things you can do, 
when you have an air line backed up by 
a good dependable compressor. 
Nagle compressors are nationally known 
for quality of materials and workman- 
ship. They are automatic, economical 
in power, space and lubrication, and 
are built to last. 

All types, sizes and drives, and most de- 
mands can be met from our present 
stock. 

The Nagle Corliss Engine Works 

Builders of High Grade Engines 
Air Compressors and Vacuum Pumps 

Main Office and Works, Eait Ave. and 12th Street 

Erie, Pa. 

SALES OFFICES: 

New York City, 39-41 Cor I- Detroit, Mick., 657 Book 

landt St. Bid*. 

1111 . , u d o Pittsburgh, Pa., 633 Wabeah 

Philadelphia, Pa., Bourse .,, . 

B,<, « New Orleans, La., 717-743 

San Francisco, 802 . 806 Magazine St. 

Hearst Bldg. Baltimore, Md. 




CkM "C-S* f Straiakt line air. Corliss non releasing* 
valve rearing- on heavy <!ufy frame. This lytn built 
in t»o stage air and crois-rnmpound ilrnm drive, aa 
well as helled or dirrct rnnnn'ied motor drive Many 
of these units in sucicmful operation. 



When making inquiry please mention Ixih'simal Maxjhxiickt for March 



Digitized by Googl^ 



March, 1918 



INDUSTRIAL MANAGEMENT 



fil 



ALLIS-CHALHERS 



MANUFACTURING 

MILWAUKEE .... 



COMPANY 

WISCONSIN 



Power and Electrical Machinery 

Engines, Pumping Engines 

Centrifugal Pumps 
Oil Engines 
Electric Generators 
Condensing Apparatus 
Farm Tractors 



Hydraulic 

Gas Engines 
Steam Turbines 
Air Compressors 
Electric Motors, Etc. 




Mining and Crushing Machinery 

Combined contracts for complete power units, with 
undivided responsibility insure satisfactory service. 



DISTRICT OFFICES: 



Atlanta, Ga., 1104 Healey Bldg. 

Birmingham, Ala., Brown- Marx Bldg. 

Boston. Mass., 50 Congress St. 

Buffalo, N. V.. Ellicott Square Bldg. 

Chicago, III,, Peoples Gas Bldg. 

Cincinnati. O., First National Bank Bldg. 

Cleveland, O., Schof'icld Bldg. 

Dallas Texas, Sumptcr Bldg. 

Denver, Colo., First National Bank Bldg. 

Detroit. Mich . Ford BldK- 

Duluth, Minn.. Alworth Bldg. 

El Paso, Texas, j<xx) San Diego St. 

Kansas City. Mo„ Waldhcim Bldg. 

I. os Angeles. Cat, Title Insurance Bldg. 



Milwaukee. Wis., West Allis Works. 
Minneapolis. Minn.. Corn Exchange Bldg. 
New Orleans, La., Maison Blanches Bldg. 
New York. N. Y., 50 Church Street. 
Philadelphia, Pa.. goj Pennsylvania Bldg. 
Phoenix, Aril., 219 Noll Bldg. 
Pittsburgh. Pa., 1300 Park Bldg. 
Portland, Ore., Lumbermen's Bldg. 
Richmond, Va., 1616 Grove Ave. 
St. Louis, Mo., Railway Exchange Bldg. 
Salt Lake City. Utah, Kearns Bldg. 
San Francisco, Cal., Rialto Bldg. 
Seattle, Wash., 115 Jackson Street. 
Toledo. O.. Ohio Bldg. 



CAN A 01 \\ REPRESENTATIVES: 
Canadian Allis-Chalmers. Limited: Toronto, Ont. 
FOREIGN DISTRICT OFFICES: 
London, England, 73* Salisbury House, London Wall, E. C. Paris, France. Rue Taitbout & Bid. des Italiens. 

Santiago. Chile, Huerfanos 1157, Casilla 2653. 



When making inquiry please mention Industrial MahacEMINT for March 
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Plaat af thf R. J IqiiMi Tatuwa Co . Wlnlti tUlam. 
M. C. Oh at o.fr 11.000 Sltcattiful I f. ttftl latlo m at t' r 
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1 888 —WEBSTER — 1 9 1 8 

As] Exhaust Steam Specialists for 
30 Years We are Able to Give Ex- 
pert Advice on How to SAVE COAL 

Since 1 888 we have been Specialists in the economical use 
of Exhaust Steam. 

In examining power plants, to determiiu* uhat saving in tlie items 
of water and fuel can lie effected, by heating and purifying the feed 
water for stcamboilers. Also the heating of large or small luiilding*, 
or group of buildings, hj the utilization of exhaust steam without appreciable back pressure upon the engine. Irre- 
spective of present heaters or heating methods employed, 

Webster Service Department Engineers arc associated in connection with each office, to assist in practical details 
of installation and inspection. Co-operating with the Architect, Consulting Engineer. Heating Contractor or Owner. 

Is your plant beyond improvement? Let one of our Service Department Kngineer* make an examination and 
submit a preliminary report, without obligation to you. 

r^/^^ v-onsull us before deciding upon a S/<\iih Heat- 

ing System, a iced Water Heater or Heater-Meter, 
Steam and Oil Separators, or Steam Specialties. 
We will be able to offer you some valuable sug- 
gestions. 

Writ, for Catalogue C-3S 

WARREN WEBSTER & COMPANY 

Eatabllahad ISM 

M.4XUF.4CTURERS 
ii / Webster Systems of Steam lleatimj. Wehsler Feed 
Hitler Heaters, Webster-Lea Healer-Meiers. Webster 
Steam ana" Oil Separators. Webster Sleam Specialties 



Wf mier ft>titi«n Trip for 
a* tfce rvtvra ««i«vrfUn t* 
ndJitvr 



ttr&ttf CAMDEN, NEW JERSEY fg« *?<> 

Branch OrtVcaa in 50 Principal Ciiin 
Fuel Conteromtion Speciatiiti Since 1888 




Wabtlar Maaalatlaa Van* far ma 
aa tat lapaly aaaaaetiaa ta ta. 



Hoppes Heaters 

Insure the highest possible temperature and 
best purification to the feed water, owing to 
the large amount of heating and lime catch- 
ing surface contained therein. 




Each Healer is provided with a large and 
efficient oil catcher and the feed water supply 
is accurately and automatically controlled by 
a balanced regulating valve of special design, 
and they are easily accessible for cleaning. 

Guaranteed to heat the water to 212 deg. 
Fahr. Used and recommended by leading en- 
gineers. Built in all sizes and types up to 
40,000 H.P. 

Send for our catalog No. 70 and 
investigate the Hoppes Heater. 



HOPPES MFG. C0 v S&&*! 



Larch Street 
Ohio 



WE WILL WIN 
THE WAR 

BUT WE MUST CONSERVE OUR 
NATURAL RESOURCES TO DO IT ! 

It ia your duty to eliminate WASTE 
in the Power Plant 



FOXBORO 

RECORDING GAUGES 

give you an accurate record of what is going on in 
your PoWCf Plant at nil times. 

Don't overwork your safety valves. Use FOX- 
BORO Recorders and SAVE Coal! 

SEND FOR BULLETIN ALF n 

THE F0XB0R0 CO., Inc. 

FOXBORO, MASS., U. S. A. 

New York, Philadelphia. Chicago, St. Louis, 
Pittsburgh, Birmingham San Francisco. 

PEACOCK BROS.. Montraal, Canada 



When making inquiry please mention IndvsthaI Man.vc;i mint lor March 
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of the nation 
kaseofxe. )1€ 
mudatlspeak, 
ad and serve 
toqether! 

*s 4trJ 




"Serve Together" 

In addition to the personal ele- 
ment of "serving together ,"does 
this phrase not also mean that 
the several component parts of 
the mechanical equipment in 
our mines, plants, and factories 
must likewise serve together? 
Does it not mean that we must 
do away with all frirtional los- 
ses* and obtain the highest possi- 
ble efficiency between our prime 
movers and our machines? The 
Morse Silent Chain is the 
most highly efficient form of 
power transmission known. 
That fBct alone demands your 
investigation. 



THE MORSE CHAIN IS SERVING — 



On Submarines: By driving the oil pumps, and by 
operating the steering and diving controls. 

On Warships: By o|>cruting gun rammers, the 
turret turning mechanism, and the ammuni- 
tion hoist*. 

In Arsenals and Forts: By operating big guns, 

and by driving lineshafts and 

machine tools. 
At Panama: By operating the safety gate 

hoists at the locks. 
In Mines: By driving pumps, compres- 
sors, blowers, fans ami conveyors. 
In Steel Plants: By driving rolling mills, 

wire drawing benches, machine 

tools, etc. 
In Industrial Plants Everywhere. 

(producing Munitions, Guns, 

Ships, Airplanes, Nitrates, 

Textiles, Foodstuffs, etc. i : 

By driving machines 

and lineshafts. 




MORSE CHAIN CO. 



(Mm « lit SaM 



ITHACA, N.Y. 



Send for our 1918 Diary 



When making inquiry please mention Industrial Manac.kmfxt for March 
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GIFFORD-WOOD Elevators and Conveyors 

r i r> 1 J A U IN BOILER ROOMS 

ror handling Coal and Ashes and power plants 

BUCKET ELEVATORS AND FLIGHT CON VEYORS FOR STORAGE OF COAL 

G-W PIVOTED BUCKET CARRIER 
WAGON LOADERS CHUTES SCREENING MACHINERY 

Write for Catalog IS M 

GIFFORD-WOOD CO. 

Main Office and Work.: HUDSON, N. Y. 

New York Chicago Boston Buffalo Philadelphia 




Why do you not equip your boiler plant with 

FOSTER SUPERHEATERS 

thereby reducing your fuel bills from 8 per cent to 20 per cent, eliminating turbine 
blade erosion and all troubles caused by water getting into engine cylinders? 

Write us for cost and results obtainable in your plant. 

POWER SPECIALTY COMPANY 111 Broadway, New York 

Boston Philadelphia Pittsburgh Chicago San Francisco 



MORISON suspension FURNACES 




for 

Land and Marine Boilers 

Uniform Thickness, Easily Cleaned, 
Unexcelled for Strength. 

Also — Fox Corrugated Furnaces 



Sol* Manufacturers in the United State* 

THE CONTINENTAL IRON WORKS 

Grcenpoint Ferry from East 23rd Street, New York W«l art Ctlpr SW.B. BOROUGH OF BROOKLYN, N. T. 



ESTABLISHED 1839 
INCORPORATED 18*7 



WICKES VERTICAL WATER TUBE BOILER 

Have you seen the STEEL CASED SETTING for enclosing this 
boiler? 

Air infiltration losses are overcome. 
The highest possible thermal efficiency results. 

Atk for full particular* — f«nf frtt 

THE WICKES BOILER CO., Saginaw, Mich., U. S. A. 

Pittsburgh, 904-5 Kmpire Bldg. 
Detroit, 1116 Penobscot Bldg. 
Seattle. 410 White Btdg. 



r-f-r- 



N'eu York City, 1417 West Si. Bids. 
Buffalo, 260 Richmond Ave. 
Chicago, 76 West Monroe St. 



SALES OFFICES. 



Boston, jur Devonshire St. 



When making inquiry please mention iNOvsnitAr. Mavahfmfnt (or March 
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Have You a 
of Coal in 



Or are you paying excessively high 
and unheard-of prices for spot coal ? 

It has recently c<>si many concerns two 
or three times as much per ton for coal 
as they formerly paid. 

If you, like many Other power iihts, had heeded 
our advice published broadcast in our adver- 
tisement- and hooks, the present coal shortage would not 
worry von. The difference between the price of coal today, 
and a year or two ago, would have paid for the average 
coal storage system. It also would have made you form 
a good habit— that of carrying coal in storage for emer- 
gencies — which would prevent future cinlarratsineut when 
coal movements slow down, or stop. 

Coal "spotted" in your own storage plant now would saic 
you paving high spot prices now. 

Write for our [looklct No. J.pj — "Insuring the Coal Sup- 
ply" and learn how other coal users have solved the 
problem of fuel supply. 

Link- Belt Company 




PHILADELPHIA 

Naw Toft. .,.:*• Bimilw 

!•■»• 41 Fndrral Ml 

PUtatiunti . I Ml Part HHi 

M.U '<• Nai'lttenkRIitf 

Buffalo . . «i Klltrou ftojuar* 

Si.l Nai'lBk Hi la 
Clmuml it..«-r. i'— ruii 

IMnlt. '.K Ulu Haul 111 It 
Mllitwap-ln II H R Tl.lt, I Rt 
k ■ : - « • ' ty.i I I ■ i I r 1 1 i I i ! I .' 



CHICAGO 



INDIANAPOLIS 



Mraltlr Vi rint a > H. 

ISinlan I. <irr nrat en-J Hta/k ss. 

Ban > >•• :. . Ill Mafkal Kt 

Im Ana - ''!.'. lull N U>a AniHt-a Bi 

T ••.«■••• Can . lar.aillar. Link Ball C\x, UU. 
Uf«vrr. Uri'lrnxli sl.ut.arlAl'n .Rnatnn Bide 
Lnilinll' Kt I'mhik l W««lr. Hrark. BM«. 
KmoTllk. T.MT D. T Blaarj Knplr* BliU. 
lllnnitiitiana. Vli'l'rn«»lr.4PaiTah-AnLTr. Ill-la 
Sua orli-ana. C M Him, minima Bank BIJi 




When making inquiry please mention Ivni'STlilAL Man.vgemf.xt for March 
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ANY POWER -ANY SPEED -ANY SERVICE 

Simply two cast iron or steel flanges connected by FLEXIBLE LAM IS AT ED 
STEEL PINS instead of rigid bolts." Prancke Flexible Couplings are 
nstalled just like riyid couplings. The wide flanges provide an easy 
means for lining up the connected shafts. 




004 

FRANCKE FLEXIBLE COUPLINGS 

FOR DIRECT CONNECTED MACHINERY SHAFTS 



New lists show .I; standard sizes suitable (or shads 
from Vi" dia. up to u" Marker sizes on application), 
detailed description and FKANCKE Specifications, 
giving 2.1 items necessary to insure successful flexible 
couplings for any sen ice. These specifications arc 
based on our experience in supplying and closely fol- 
lowing successful installations on direct coupled ma- 
chinery .i. - 1 • -mii: :■_ over a million and a quarter h.p. 

They provide for free endwise movement, for an- 
gular and parallel misalignments. 



Tbev eliminate misalignment-friction. vibration, 
noise, bearing wear and shaft breakage. They save 
operating trouble ami expense. 

KRAXCKE flexible couplings have been success- 
full) applied to practically every kind of powcr-drheu 
machinery, two hearings on each co l le cte d (laaft— • 
four in a row. You can and should carefully line them 
up- but they will not stay in line. The ("KAXCKli 
makes successful operation possible. 



NEW LISTS READY 

and effective December 15, 1917, 
thawing added titet, new pricet, 
complete detcription and engi- 
neering data. 



for quaietiott and in ordering 
please specify number re- 
guire<h kinds of machines 
connected, H P.. R P.M., and 
hath shaft sices. 



SMITH - SERRELL CO., Inc. 

»•< <i Sxl«» \(trnt lor The Fmnrk* Co. 
142- A Cedar St.. New York City 



SMITH CLEAN-GAS PRODUCERS 




For refined heating operations on spe- 
cial steels where accurate temperature 
control is necessary Clean Cold Pro- 
ducer Gas is an ideal fuel. 

The gat is distributed under pressure. 
It ia accurately controlled by positive 
valves. It produces a uniform mellow 
heat which does not burn the metal. 

Hearth atmospheres can be controlled 
so as to prevent oxidation. 

Smith Clean Gas has been adopted by 
many concerns requiring special service. 

A large list of plants and a description 
of the service being rendered will be 
gladly furnished. 



Plant initotltJ for Tht Timkem Detroit Axit Co. 
Fnrnuhtt got for Hoot Trtoting and Forging. 



THE SMITH GAS ENGINEERING CO., Lexington, Ohio 

Sol. Ui»dl>n R.pr...nl.tlv«, THE CANADIAN ALUS-CHALMERS, Ltd., Toronto 



When making inquiry please mention Is in. sTMAL Man v.ksiknt for March 
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For Every Kind of Feed Water— 
For Every Power Plant 

The water is first heated by surface contact and then brought tQ 
maximum temperature by actual contact <>r mingling with the steam. 
This is the feature which distinguishes the National from all other 
Open heaters. 

The- contact pipes are double. Prom the inner, the water overflows the 
port at the top and passes around the large pipe as a thin film. It is broken 
into line spray at the bottom. The steam leaving the outer pipe at the bot- 
tom passes through ihe spray, and tin ally all water and steam are in direct 
contact above the filler lied. 

Ask fa Catalog jVo. 52 

The National Pipe Bending Company 

72 River Street, New Haven, Conn. 

Manufacturers of Closed Coil Type Feed Water Heaters. Direct Contact Open Type 
Heaters and Purifiers, Storage Heater*. Steam and Oil Separators, Coils and Bends of 

lion. Brass and Copper Pip«. «ci 



When making Inquiry please mention IXDl'STOtAL Maxackmfnt for March 
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Speaking of 
Repeat Orders" 

Ten years ago after some strenuous 
salesmanship, we succeeded in plac- 
ing three or four Deming Power 
Pumps with a big manufacturing 
institution, the world's largest of 
its kind. At the present time more 
than one hundred 

Power Pumps 

Are in use by this concern. The 
illustration shows a corner in one 
of the pump rooms. 

Name of the above concern and 
many others who use batteries of 
"Demings," sent upon request. 



HlllfrHmJMHtllMMIIIIlMIUIMifllliniiiMiiiitiniitltiiiitiliitiiniriiiiiiriHtiiiiiliiiiinini? 

THE DEMING COMPANY 

Salem, Ohio 
Hand and Power Pumps For All Uee» 



Chicsfo— Henion k Hubbe.ll. 217- 
Ml N. Jefferson St. 

Pittibarffe— Harris Pump 4V Sup- 
ply Co., ilCHia Second Ave. 

Richmond, V» — Sydnor Pomp S 
Well Co. 



General Dittributing Houicm: 

New York — R»iph B. Carter Co., 

15» Clamber* St. 
Philadelphia— W. P. Dallett Co.. 

so N. Tth St. 
Boston— Chaa. J. Jager Co., IS 
Custom House St. 



If You Are Thinking of 

Buying a Separator 



take a few min- 
utes to look into the 
plan and sizes of the 
machines offered. 
There is a reason 
why thousands of 
Sweets have been 
sold on duplicate 
orders. 

Also makers of good 
exhaust heads and 
flanged fittings. 



DIRECT SEPARATOR CO. 

218 South Geddes Street 

SYRACUSE, N. Y. 




GIANT diesel FUEL OIL ENGINE 

owned by the Laurel Milling Co., Laurel, Ncbr. 





Absence M intricate BMWjtsHlW and delicate adjustments 
and itcncml M<«|.lifiu nf coaatrsrtrMI make the Giant Engine 
the Mori prisne. mover f"r Isolated powet plants. No eape" 
attendance i» requited .nnl thr rost n1 i»iK-mtinii is extremely 

l.m. 

M.idf ,inii'e and duile* in can*rt:i". fumi all Id WO H.P. 
Write for Bulletin S4 W 

CHICAGO PNEUMATIC TOOL CO. 

ItMO Ft«l»«l Building 
CHICAGO 



52 Vandeebllt Aisnui 
NEW YORK 



Branches Everywhere 



Wlicn making inquiry please mention iNDi'lIRTAt Manacfment for March 
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The Super-Service Belt 




"In figuring the total expense of belt- 
ing, and the manufacturing cost charge- 
able to this account, by far the largest 
item is the time lost on the machines 
while belts are being related or re- 
paired." 



Ever think of that? Read it again and let it sink in. 
It makes the first cost of a belt rather a secondary 
factor in the belting problem, doesn't it? 

Fact is, the price of a belt doesn't stand for anything, 
unless it is a true index to what that price buys. 

Low first cost, low service value — high first cost, 
high service value. That must be so evident that 
argument is unnecessary, to demonstrate it. 

L A D E W LEATHER BELTING 
costs more because it is worth more. 
The extra price isn't absorbed in ex- 
travagant shop costs nor does it go into 
"excess profits." It pays for those qual- 
ities in leather and workmanship which 
assure the buyer a longer-lived belt, a 
more dependable belt, a belt of tremen- 
dous driving power, a belt that keeps 
the "largest item" referred to above, 
down to the practical limit. 



When making inquiry please mention Industrial Manacfmcnt for March 



Kent's M. E. Pocketbook. 



Ask Ladetc Engineering Service 
how to reduce your belling cosls. 
Our engineers can show you. 





The Original Waterproof Leather Belt 
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Complete Combustion Gets the Last B. T. U. From Coal 

The Aero- Pulverizer reduces coal to an impalpable powder and surrounds 
each particle with the right amount of air for complete combustion. The 
powdered coal and air enter the furnace the instant they leave the pulverizer. 
Xo superfluous air cooling the fire box — no opening of furnace doors are 
among the advantages offered bv 

We AERO PULVERIZER 

It makes coal burn like gas, in a flame that may be lengthened or shortened | 
— made oxidizing reducing or neutral — preventing waste in application. 
It gets the last H. T. U. from low priced slack coal. 
One man can attend to a number of pulverizers. 

THE RESULT 

Conservation of the two vilal factors to 
intensive production — ronl and labor. 

The Aero PuKcriirr is hacked by the 
longest successful service of any pulverized 
toa] eq u ipwt m on the market. 

If yon can buy all the coal and hire all the 
labor you want to cheaply — the Acro- 
I'ulvcrizer will not interest you. If not, 
you : .id heller write us lor literature at 

onee. 

Suite 1441 

THE AERO PULVERIZER CO. ,20 n E b w o S y 




THE BABCOCK & WILCOX COMPANY 

85 LIBERTY STREET, NEW YORK 

Water Tube Steam Boilers 



STEAM SUPERHEATERS 



MECHANICAL STOKERS 



Works: BARBERTON, OHIO BAYONNE, N. J. 

BRANCH OFFICES: 

BOSTON, 4» Federal Sum CHICAGO, Maniueite Building 

PITTSBURGH, Farmer* Depoiit National Bank Building SEATTLE. Mutual Life Building 

SALT LAKF. CITY, »1S Atla* Block SAX FRANCISCO. Sheldon Building 

CLEVELAND, New England Building DENVER, lib SeTenteenth Street 

LOS ANGELES, I- N. Van Nujr» Building ATLANTA, C.A , Candler Building 

PHILADELPHIA. North American Building HAVANA, CUBA, lisk Calk de la Habana 

NEW ORLEANS, Shubert Arcade CINCINNATI. OHIO. Traction Building 



POWER DRIVEN AIR COMPRESSORS 

With Automatic Selective Proportional Unloaders 



Distinctive 

Engineering Advance 




Radical 

Mechanical Improvements 



THE NORWALK IRON WORKS CO. s T NORWALK 



CONNF.CTICUT 



When making inquiry please mention I\Di"sTRiAt. Max ahkmkxt for March 
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Westinghouse 

Motors & Control 



As Sure As The 
Sun Rises And Sets — 

— we MUST improve and rebuild as WE 
GO — else pay the penalty in the end. 

In normal times you "got along" with your old equip- 
ment. Today you find this equipment inefficient — and 
production slow. 

Westinghouse is helping those who are handi- 
capped by old methods. Line- 
shaft -and- belt -driven plants are 
being changed over to 
Motor Drive, with auto- 
matic control. 




This change can be made 
without objectionable 
interference with 
present working sched- 
ules 

Every plant that has 
adopted this process of 
reconstruction is gain- 
ing in speed and effi- 
ciency. 

Write for Book No. 3042 

WESTINGHOUSE ELECTRIC 
& MANUFACTURING CO. 

F-A5T PITTSBURGH. PA. 



When making inquiry please mention Industrial Management for March 
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THE WESTCOTT ORIFICE METER 

AND 

BALLARD-WESTCOTT DIFFERENTIAL ami STATIC PRESSURE GAUGE 



Mercury Type Gauge 
One Recording Chart 
Prover Tested Orifices 



For measuring air, natural gas, artificial and coke oven gas in large or small volumes 

at high and low pressure 

Write for bulletin No. 107 

Metric Metal Works 157 - SHED Erie, Pa. 

MANUFACTURERS OF GAS METERS FOR ALL PURPOSES 





Check the N. T. Bulletins you want 

Q Steam Pumps, Duplex. Q Gas Engines, Horizontal. 

□ Steam Pumps, Single. Q Gas Engines, Vertical. 

□ Power Pumps, Horizontal. Q Oil Engines, Horizontal. 

□ Power Pumps, Vertical. Q Oil Engines, Vertical. 

□ Automatic Feed Pumps & Receivers. 

□ The Foam System for Extinguishing Oil Fires. 
|~| Tools for Pipe Line Construction. 

— and mail this advertisement to Dep't "A" 

NATIONAL TRANSIT PUMP & MACHINE CO. 

Main Offices and Factories: 

OIL CITY, PA. 

District Office* in N*w York, Philadelphia, Pittsburgh, Kinwi City 

llllitillllllliill 

When making inquiry please mention [XDVSTBIAL Manaafmkn't for March 
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All suih flics start small arid spread 
larg nivor tho Inflammable Roof Route. 
Your home's protection from the com 
munity fire depends on the material 
fastened to its rafters. Your factory** 
chance in a conflagration depends on 
its roof material. 

The modern ruot hax outgrown its 



Safeguard ymjr property wi*h one of 
these Johns-Manville Asbestos Roof- 
ings — Asbestos Built-'Jp Roofing. 
Asbestos Ready Roofing, Corrugated 
Asbestos Rooting. Colorblende and 
Transile Asbestos Shingles. 



H. W. JOHNS-MANVILLE CO 
NEW YORK CITY 
;o/ur((infi flrjoi/iti in 4i Largm CtHmt 



Johns-Manville 

Service in Fire Prevention 



When making inquiry please mention Industoiai. Management for March 
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Three Cameron Class "DV" Centrifugals 
installed in Mississippi Municipal Plant 



REDUCED PUMP COSTS 

The above illustration shows three 
Cameron Class "DV" Centrifugal Pumps, 
direct Connected to electric motors. These 

CAMERON 
CENTRIFUGALS 



have a combined capacity of 3750 G.P.M., 
and have been installed in a Mississippi 
Munici|ial Plant tor the past three years. 

Tluy give a greater capacity, occupy 
much le>- space, ami cost less for upkeep 

an<l attendance than the triple expansion 
and direct acting steam driven pumps 
which they replaced. 

This i- just another instance where 
Cameron Centrifugals have made a big 
reduction in municipal pump costs, ami 
further pmof that they embody most cor- 
rect principles of design. 

Bulletin No. 7150 giees full details It's free. 



A. S. Cameron Steam Pump Works 

1 1 Broad w v , New York Offices the World Over 



DAVIS 

PRESSURE REGULATORS 

CAN SAVE STEAM IN EVERY 
PLANT — IN YOUR PLANT 



In Wit power plant* and tit 
little plania. correct aieum pre*, 
aure for the varioue use* it €•- 
eentlal to economic*! operation. 
The Davis Prcaaure Kvirulsior 
■ivci ateurn by reducing the 
ire Derated hltih preaaure to the 
lower preaaurea aa needed. 

I fir- dcaired prcaaure ia ob- 
tained hyedjuatinit the number 
of weiithie on the lever arm. 
The p feature Is ,.'.»- .■./. be- 
cause the Da% ia Prcaaure Ketcu- 
Utor ia built like e pair of bal- 
ance acalea — juat Of elmpi* end 
iuat ■• accurate. Ae almple and 
unfailing aa the law of rravii>. 
becauae it ia controlled by ftra% - 
ify. There ere no aprlnire; no 
dlaphnratn to give trouble. 

The new vaKe booklet con* 
taint aome mighty uaeful Infor- 
mation about valve* and piping 
and w ill be eeot free on re que at 
to the O. M. Davit Regulator Co.. 
4-10 Milwaukee Avenue, Chicago 



[STEAI 



SAVE R S 




"Without fear and without 
reproach" you may order 

WYOMING STEAM TRAPS 

Yuit need have no fear about their jwr- 
forntance, and you will never have oc- 
casion to reproach yourself if yaw 
order ibem. 

Their ingenious simplicity ami their 
rapid di>.rhari;e are assurance <>( depend- 
aUlity. I mt to yon may check our sSMrtkmi 
in your own »a>, we will lend you a 
Wyoming Sleam Trap (or a thirty dav 
lest. The ohlipation and the expense will 
he ours. 

W. H NICHOLSON & CO. 

119 Oregon Street 

WILKF.S-BARRE. PA. 




When makinu inquiry plea>e mention l,vw»7Sl.>i. Man m i Mtsr fur M.irih 
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PRODUCING ECONOMIES IN YOUR GRINDING DEPARTMENT 
AND REDUCING YOUR ULTIMATE COST OF MANUFACT- 
URING IS OF AS MUCH INTEREST TO US AS IT IS TO YOU. 

It is for this reason that we maintain our engineering service in conjunction with the 

RAYMONDS SYSTEM 




Tlti> engineering service is at your 
disposal at all times to ni\e the best ad- 
xice from a long experience in the 
Pulverising Field. 

The Raymond System itscli is the 
combination of this engineering service 
and an economical grinding machine 
which produces a uniform finished 
product in one operation. 

In developing our grinding mills to 
their present standard we have not 
looked at the economy side only, but 
have kept foremost in our minds that 
continuous service for many years with 
an upkeep and operating cost that re- 



mains constant would mean the produc- 
tion of an efficient as well as economical 
grinding machine. 

It is this efficient and economical 
grinding machine with the service of 
experts who understand Air-Separation 
thoroughly that we offer to \ou in the 
Raymond System. 

You may think you understand Air- 
Separation thoroughly and know what it 
will do for you, hut if you tell us what 
your problem is we may he aide to 
throw a new light on the subject. 

At lea*t an investigation will cost you 
nothing. 



RAYMOND BROS. IMPACT PULVERIZER CO. 

1307 NORTH BRANCH STREET CHICAGO, ILL. 

Th. D/r Milling En,in..rln, Co., J»7 



ADVANTAGES OF DIAMOND CHAIN DRIVES 

Long Life 

Low First Cost 

High Efficiency 

Positive Speed Ratio 

Small Space Required 

Wide Range of Application 

No Loss of Speed by Slipping 

Not Effected by Moisture, Heat or Dust 

Especially Efficient on Short Center Drives 

Advise us your requirements, and secure our recommendation 
for consideration. We have at hand information and data 
accumulated through many years' experience in chain drives 
lor varied purposes — perhaps some in your particular line of 
work. Write for treatise descriptive of the new " Diamond " 
tooth form, which is being adopted by machinery builders 
in all lines. 

DIAMOND CHAIN & MFG. COMPANY 

INDIANAPOLIS, INDIANA 




When making inquiry please mention IxM'STMAl M AXAGKMKXT for March 
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No. 5 Standard 
Machine 




More Than Mods th 



ndard of Perfection Trade 



Requirement* Demand. 

CAIIMnPRQ Pipe Threading and 

OHunuLna Cutting Macnine 

Eliminates All Chance of Crooked Threads. 

The pipe revolves, the dies remain stationary. 
Threads Short Lengths Without Use of Nipple 
Chuck. 

Resign allows bringing of adjustable die head close 
up to the gripping chuck. 

Uniform Surface Speed for Each of the Different 
Sizes of Pipe. 

Belting and Hearing proportioned to cfffCI this, 
thus assuring uniform results. 

Designed and Constructed to Afford Speed — Accu- 
racy — Simplicity. 

Interested in threading Iron and Steel Pipe? 
Then our Catalogue B is what you require. 

D. SAUNDERS' SONS, Inc. 

YONKERS, N. Y. 



" DIAMOND " 
Fibre Gears 



wear longer and better. Because they 
are made of a specially prepared gear 
fibre, which is a dense homogeneous 
material of high spe- 
cific gravity. Diamond 
Gear Fibre should not 
be confused with ordi- 
nary Vulcanized 
Fibre. 

Write for Gear Bui-, 
letin No. 13. lllus-| 
trating some gears 
and pinions. Better 
still, send us your 
sketch or blue -print 
and we -will submit 
prices. 

Diamond State Fibre Co. 

Bridgeport, Pennsylvania 
PHILADELPHIA CHICAGO 
NEW YORK BOSTON 



i t - 



When making inquiry please mention [karSTMAl M \N vr.i NirNT for March 
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SO H.P. Turbo-Gear Direct-Connected to 
Motor-Driven Centrifugal Pump 
Speed Reduction 1140 to 219 R.P.M. 




Standard Turbo-Gear 
Speed Tranaformer 



Ideal Drive for 
Pumping 
Installations 



Generally shaking, the pump is an after thought. That's 
why it's usually poked in some out-of-the-way corner that 
happens to l>e available after all the other machinery is 

set up. 

If you have to poke the pump in an out-of-the-way place 
set it up with a drive that you can poke in alongside of it 
and forget. A drive that will run year-in and year-out 
without any attention, but the occasional tilling of the oil 
reservoir — A .TURBO GEAR. 

The Turbo-Gear will allow you to obtain the speed reduc- 
tion most economical or effective for pump operation with 
least loss of energy in transmission. Tt will save much 
valuable floor space and remain unaffected by the adverse 
water, moisture or atmospheric conditions so conspicuously 
prevalent in most pump installations. 

Reasons why are fully set forth in Bulletin 100. Yours for 
the asking. 



The Poole Engineering & Machine Company 

Manufacturers of Ceara and Power Tranamiaaion" Machinery since 1843 

BALTIMORE, MARYLAND, U. S. A. 

Boiton, 53 State St. _ law Oakland, Cel., 70th and Garfield A»e., 

Delia., 1405 Southwe.tern Life Bldg ^ \10B^~ Pitt.bwrgh, 781 Union Arcade Bldg. 

Detroit, Mich., 423 Dime Bank Bldg. f~ ^ NX s.v.n-h. G... 26 Bay St.. We.t 

El Pa.o. 92J Mdl. Bldg. mi±. JmJ^** S^.t.lr. Wn.h , 2012 L C Smith Bldg. 

J.ck.onvillr, Fl... 930 B.v St. V jmmjF \ Syr.cu.e. N. Y., 504 City Bank Bldg. 

M.nneapol... 716 McKmghl Bldg. i>B''^9^Sta«aiH St, Loui.. 2211 Olive St 
New York, SO Church St. 




When tnakiriK inquiry please mention Imusihial M a.n a<;kmfnt for March 
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HEAT CONTROL- 

Fuel Economy 
Material Economy 
Product Quality 

War ha*, made all three essential. Heat 
control can only lie secured liy the use 
(ij accurate thernu>itieler> and pyroHM- 

PRECISION 
THERMOMETERS 

AN D HYDROMETERS ARE GUARANTEED 
TO BE ACCURATE 

Wc arc safe in dotiiR this. Our instruments 
are constructed of the best materials for their 
respective purposes. The> arc thorOHRMj 
tested and inspected before the) leave mir 
hands. Quality is the Mil) CtJtlsideration i" 
their manufacture. 

We offer to the technical world a complete line 
of engineering thermometer* end their comjilv 
mentarjr instruments. 

OUR SPECIALTY 
Building instrument! to ord<ir for 
particular requirement! which 
•tack Instruments fell to meet. 
H'rilr tor catalogue. 



PRECISION THERMOMETER 
& INSTRUMENT CO. 

1434 Brendrwlne Street 
Philadelphia. Pa. 



9 




CUT GEARS 

OF EVERY DESCRIPTION 

IXL Rawhide Pinions 

Specialists in Heavy Hardened 

Truck and Traction (iears. 
Right Price, Delivery and Quality. 

FOOTE BROS. GEAR & 
MACHINE CO. 

Chicago, III. 
Send far Catalafut "ME" 





gives longer 
and better service, 
at lower cost, run cooler, 
reduces the frictional load 
over other bearing metals, and 
can be used for all bearings. 
Use "NOHEET" and cut cost. 

Save time, worry and labor. 
THE LUBRICATING METAL CO. 

2 Rector St, New York 

CLKVKI.AND CHICAGO PITTSBURGH 
PORTLAND CINCINNATI 



A WAR DC D 



American 
S Wire Rope 

For AU Purposes 

Made *y 

American Steel & Wire Co. 

Chtcaiju New York Ctavcusasd 

Plttoburgb Deaeer 

Esport Representative i U. S. Steel Products Co., New York 

Pacific Coast Representatleei U. S. Steel Products Co. 
San FrstK »rn Lei Ajujrlef Portland Sestt I 



HARDNESS TESTING 

is now done by the SCLEROSCOPF. almost exclusively. The advantages gained are so posi- 
tive that few firms arc without it to-day. Senl for our 8o page booklet free. 

HEAT INDICATION 

by the PYROSCOPE will help to solve your economic prob- 
lems. Learn of its advantages in hardening, founding 
forging, etc. Pamphlet free. 

LOCALIZED HARDENING SELECTIVE CARBURIZING 

By the SHORE Process 

SHORE INSTRUMENT & MFG. CO., INC. 

555-557 W. 22nd St. New York 

April in all fattijn countries 




BLKI/IMj 

0 




When makinB inquiry plea«e mention Ixpl STRtAL Mawi.i mi ni fur March 
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A N'atiiHul-Oiipmin F.lrvalinc TrucV llamlliiiv Shrapnel Shell- in a Munition PatMory. 




They Save Man Power and 
Overcome Labor Shortage 

MANY of the greatest industrial plants of t lie country now use \'ationaI-C"hapman Elevating 
Trucks. 

Under present conditions of labor shortage, the saving of man power effected by this 
system of shop trucking is a prime consideration — hut not the only one. 

For the National-Chapman Truck helps production. Its detached skids can he made in the form 
of boxes, bin sections, crates, racks, tables, etc., either machine high or otherwise, to lessen the 
number of time consuming motions at machines. It provides a means by which the positions of 
all pieces of material transported can be standardized, and so handled by each machine worker as 
to be replaced on the container in the most convenient position for the next operation. 

AU trucks jr.- equipped with Hyatt Rotter Bearing*, which Insure cuiy haulage. 

NATIONAL SCALE COMPANY 



3 Ring Street 



Chicopee Falls, Mass. 



Estimates Furnished on Steel Stampings 

FOREIGN REPRESENTATIVES : 

S. IliUff Kllinffsrn A Co. — Oimtiania. Norway 

C. W. Burton-fir iffithf t'n. — Lnnrlon. Knglaml 

H. Brcnnri*cn IV Cs S lulc* Ferry floulevai*!, Pari*. France 



Send for our big new Illustrated Catalog B« It gives vuluable information on better methods of 
Shop Trucking, Counting of Material, Storage of Material and Inter-communication between 
executive* In different departments. 



When tnakiriK itvntiiry please mention Ind; stsiai. Manackufnt i'or March 
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WHY NOT TWO INSTEAD OF ONE? 




The Double Spindle Flat Turret Lathe with two chucks and 
two sets of tools will produce double the output per operator 

JONES & LAMSON MACHINE CO. 

Springfield, Vermont, U. S. A. 

109 Queen Victoria Street, London, England 




Landis Tool Co. 

Waynesboro, Pa. 

Manufacturer of all kinds of Precision Grind- 
ing Machinery, for grinding all parts of Aero- 
plane Motors, Marine Motors, Automobile 
Motors, and Truck Motors, Universal, Plain, 
Cam shaft, Crank shaft, Ball Race. Roll and 
Internal Grinding Machines. 

Write today for catalogue. 




Pipe Cutting 



AND 



Threading Machinery 

TUC PAY jp_ cnWC Ci~\ Philadelphia office main office and works 

1 11 C VAJA. OC OvlliJ VAS. 5 1 9-520 Lafayette BHg. Bridgeton, N. J. 



When making inquiry please mention Indvsihial Ma.va<;»:m>nt for March 
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More Compressed Air 
Will Help Equalize 
The Man Shortage 

Compressed air power and air tools are a very important factor 
in meeting the demand for means to replace men no longer 
available. 

Convince Yourself or Give Us a 
Chance to Convince You 

You can place an "Ingersoll-Rogler" Air Compressor in your plant 
immediately and rest assured that you have the best the market 
affords — a compressor of modern design, high efficiency, long life 
and inexpensive operation. 

"Ingersoll-Rogler" Air Compressors are being built in quantities, 
in sizes from 2 to 20 tools, both steam and power driven. 

Ask for Bulletins 3031 and 3130. 





"Ingersoll-RoRler" Class "F.R" Belt Ori\en Compressor. 

INGERSOLL - RAND COMPANY 

'j&rgr Offices the World Over IM \2£* St 

CONDENS1NC PLANTS AIR LIFT PUMPING 



»»5-C 



When making inquiry please mention Industrial Ma.\ all ml.nt for March 
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VNSTRUCTH7N 



You have no doubt heard ol the boy who wa> asked 10 describe a tun barrel, and said it was "a round 
hole with tome steel wrapped around it." This made you imile at the time, hut really, the conception 
which moil men have of Metal Hose ii equally vague As a matter of fact, manufacturing American Metal 
Hoic is a mighty intricate proposition, requiring the utmost skill and accuracy. 

Think what it means to make absolutely pressure-tight Hose from a continuous strip of metal, — Hose 
that has all the flexibility of rubber and is actually lighter per fool than rubber steam hose. 

In designing and perfecting the American Interlocking Construction, we have worked for an ideal com- 
bination of strength and suitable flexibility. The illustration above was made from 
an actual photograph of a piece of 3 4' BD-15 Bronze Hose bent to a S* radius. 
Note the even distribution of space where the joints interlock. This secures maxi- 
mum flexibility, reduces friction on bends, and consequently prolongs the life of 
the Hose. 

THE AMERICAN METAL HOSE CO. 

Waterbury, Connecticut 



i of nets 

II. 173 . Su SW York, N Y. kkwl 
LtidkCuliMiF.SanriuCa 



r. 




QUALITY 

In Power Plant Pumps 

The hid for popular 
favor of "American'' 
centrifugal pumps in 
power plant service is 
based not alone on high 
grade material and 
workmanship but in 
skill f u I designing in 
which ingenious water 
guidance enables pumps 
to be made that will op- 
erate against high heads 
with fewest stages, re- 
ducing friction losses 
and maintaining higher 
efficiencies and flatter 
characteristic curves. 

This ability of these 
pumps ' maintain a high 
efficiency through ft wine 
range of delivery tarticit- 
larly adapt them tt> m.tny 
conditions of power plant 
pumping an>l tlfetf feature 
should thoroughly appeal i-j 
erety purchaser of pumps 
for this pmpose. 

Catalog 149 describes them. 
Write for your copy. 

The American Well Works 

General Office and Works: Aurora, III. 
Chicago Office: First National Bank Building. 




ARMSTRONG TOOLS 




The Tools of Coutinl Scrvice-Qyilrty-Acciracy-DtseiidjbiliiT 

THE ARMSTRONG MFG. CO. 
279 Kssowltom Street Bridgeport. Costa. 



This machine has brought econ- 
omy and greater efficiency to 
thousands of warehouses. 

There are m> many ways in which it 
may be used that you had better write 
for full particulars and information. 

THE ECONOMY SAFETY FIRST 
PORTABLE TIERING MACHINE 

ivaJ ortyiiiatcil and mafic otslv Its the 

ECONOMY ENGINEERING COMPANY 

402 So. Washtenaw Ave. Chicago, 111. 

New York Office, 85 Murray Street 

Foreign Agents, Hrown Forlahle Elevator Company. 
Chicago, III. 




When makitlli iiwinirv pka*c mention Jxnrsmt.sl. Manauvmist for Marrh 
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FRICTION RESISTING BRONZE BUSHINGS 



Fidst Aid for Lhm» SMffiME 

According to all forecasts the present universal 
lahor shortage will exist for a lona time. In fact, 
many authorities predict the worst is yet to come. 

Prompt action nottf may prevent a collapse of your 
production program later on. 

"NEW BRITAIN" SHOP FURNITURE 

is the logical first aid for labor shortage. Consider 
carefully tin- time- ami labor-saving capacity of the 
items shown here. 




They will not literally replace men. hut they will 
so speed up the efforts oi your depleted force as a 
whole as to offset in large measure your loss of 
workers. 

Just check the illustrations which interest you most 
and mail tn us with your letter-head. We will send you 
Catalog describing in detail the full line of "New 
I'ritain" Shop Furniture. 

What is your address? 



The New Britain Machine Company 

"SKoj» Furnlttn-. "fittl N«rw Britain., 
Originators " \\t\ CoiWX.U. 3-./V . 




Poruble Vli« SUnd 



1 



I I 
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Consider This Gasoline Locomotive Crane 

if your requirements are such that the expense 
of a larger steam crane would not be justified. 



This crane is particularly adapted to intermit- 
tent service, as it uses no fuel except when actu- 
ally working and no time is required to get up 
steam. First cost, operating cost and mainte- 
nance arc all low. 



With a grah hueket it will handle Y» ton of 
coal at a radius of 20 feet, while with a hook it 
is available for general yard service. It has all 
the functions of a steam crane and will propel 
with loaded cars. 



Order NOW if you want the crane for use this summer 

INDUSTRIAL WORKS, Bay City Mich. 

New York Office, 50 Church Street, Philadelphia Office, Widener Bldg. 

s»im Aasacles: J. G. 

Miller, St. Louit; C. U. 
Mavis Engineering Co., 
Birmingham. I . H. 
Hopkins & Co.. Mon- 
treal; Northwestern 
Equipment Co., Port- 
land and Seattle. N, B 
Livermorr It CV, San 
Francisco. 

Product* 

Locomotive and Wreck- 
ing Cranes, i to 160 
tons: File Driven; 
Transfer Tables : Ball 
Saws: Grab Buckets 
and Lifting Magnets. 





CAST IRON 
PIPE 




WATER SEWER 
CULVERT 



12 Large Stocks Like This Advantageously Placed From 
The Atlantic To The Pacific Coasts 



U. S. Cast Iron Pipe of every description for every purpose. 
Bell and Spigot, Flanged and Flexible Joint. 



We have a fund of dnta for your consideration, 
for it today. 



Send 



UNITED STATES CAST IRON PIPE AND FOUNDRY COMPANY 



General Offices: 7M E. Pearl Street, BURLINGTON, N. J. 




LAMBERT HOISTING ENGINES 



ELECTRIC HOISTS 
CABLEWAYS 



FOR MINING, QUARRYING, COAL HANDLING, PILE DRIVING 
BUILDERS' USE, LOGGING and GENERAL CONTRACTING 

8EMD roa K M CATALOGUE 



LAMBERT HOISTING ENGINE COMPANY 



Main OIBce and Works: 

115-121 PIONEER STREET, NEWARK, N. J. 



New York Cut. JO Church St. 
Seattle. 24 Weat Connecticut St. 
Atlanta. 4lh Nat'l Bank BM*. 
Hoston. 117 Main Si. (Cambfidgetiott). 
St. Louis. TIT North Second St. 



Chicago, lino Monadnock Bldg. 
Allrghrnr, Pa.. Lacock and Sandutkr Sts. 
Nr. Orleant. ill S. Peters St. 
Ren Francisco. Stewart and Folsom Sts. 
Kaliimore. 131 S. Howard St. 



When making inquiry please mention 1mm mhivl MaN.WI mini fw Manlt 
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The Detroit Ivdison Company handles their storage cual with a 
number of nrownhoist Locomotive Cranes. Their yard is shown 
below. The tracks are so laid that every hit of ground can he 
reached by the crane* ami any particular grade of COM CM lie reached quickly. The 
cnal is piled 15 to 20 ft. high which permits a large storage supply. The top view 
shows two Brownhoist Cranes with brownhoist Buckets loading a car to lie taken 
into the plant. On this class of work each crane will handle W lb 100 tons per hour. 
Besides handling the coal the cranes do the switching work and other hoisting 
around the plant. 

Brownhoist Cranes were chosen for this work because they arc fast, safe and 
can In- relied upon to work continuously. When locomotive cranes arc used for 
this work, you can easily understand that only the tett shouid be used. Break- 
downs are disastrous. The Bnwnhoist may cost more but is worth it. 

The Brown Hoisting Machinery Company 

Cleveland, Ohio, U. S. A. 

Fnrlnixrs and Manufacture™ of Heavy Iloek Machinery, 




When making inquiry please mention Industkial Management for March 
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Here Are Jeffrey Chains That Will Stand 
the Wear and Tear of the Hardest Service 



Investigation 
Will Pay You 




HERCULES CHAIN 
A rugged chain for hard service — uaed for convevors and elevators both single and 
doubts strand. Economical even for auch material! aa aahea. coke, aand and gravel, 
atone, etc, The imali sizes make excellent drive chain*. 




More of this kind of help- 
ful information is con- 
tain :d in our Chain Cata- 
log No. 211-F. 

It shows many types of 
Jeffrey Chains; tells about 
their service application ; 
and has valuable data for 
Engineers and Contrac- 
tors. 



STEEL THIMBLE ROLLER CHAIN 
Tka highest elaia of chain for power tranimttaton and apron conveyor unlet. , 
Snltabla alio for heavy duty elavatora whea tba vary bast thing obtainable li de- 
sired far handling ooal, limestone, etc. 

36 years of Chain Building Experience. Let Jeffrey Engineers co-oper- 
ate with you in planning an equipment to meet your requirements. 



THE JEFFREY MFG. CO. 



922 North Fourth Street 
COLUMBUS, OHIO. 




Bears 
111 Treat- 
ment 
Well 



Tread oil " Penile x" hose as often as you please, it 
sta\s round. 

Don't lie afraid to use it for hoi or cold water, steam 
or chemicals. They won't hurt it. 
3Cr% lighter than rattier, equally flexible, twice as 
strong and durable. 

"Penffex" won the i;old medal at the Panama- Pacific 
Rxposition. 

Si'nd for our Catalogue ond find out uhy. 

Pennsylvania Flexible Metallic Tubing Co. 

Cor. Broad and Race Sta., Philadelphia, Pa. 

Worka: T»nd anil Powers Lane. 
Weit Philadelphia. 
New York. N. Y.. 30 Church Street. 
Chicago, Peoples Gas Building. 
Boaton. Mm. 11 High Street 
Cleveland, Rockefeller Building. 
St. Louis, Mo.. SIS Hrmime.Tl Street. 

Q, 8. Flaxlhla Metallic Tubing Co. 
Loa Angeles, Cal.. Cor. Bovd ami (Jniar Sued* 
San Francisco. Cel., SS Main Street. 
Houston, Texas. 4310 First National Bank Building. 
Seattle. Wash.. ISO Taction Street. 



ELECTRIC TRAVELING CRANES 



ICRANESl 



Cranes 

ra3fmir»iNrNrilNriW<«j»tiWS Electric Holiti 
IXIROfl rtlUIICiAN — VS. A. Air Holals 




CUe €ngune&. 



IT is entirely possible for us to show you 
beforeliaud the saving that will accrue 
u> ton by installing a Pes->emer Oil 
Kngine. The saving in space required i> 
OK item, the lower cost of crude oil is 
another, and «o on. Tlii«. makes it possible 
to guarantee results, and to do all this be- 
fore you obligate yourself 10 spend a cent. 
15 to iVo II. P. Write us ahout ymir re- 
quirements. 

The Bessemer Gas Engine Co. 

10 York St. Ciove City, Pa. 




11 
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Berber Steel Lockers 

Installed In the new Pennsylvania Taximeter and service Building 

This new ten-story Garage ant] Service Building is the largest ami finest 
of its ty|>€ in Philadelphia :in<l probably has lid equal in the country. 
The locker equipment (all Berger Type No, lot i ) is distributed on six 
Roars. Our lectures show n pnrt of the Mezzanine floor where yxi Merger 
lockers are installed. 



In air installation of livrxvr Lockefi or 
• >l Herder Bins and Shelving a big arl- 
vanuge is ihe flexible, unit system "i 
construction which |iermii% rearrange- 
ments and addition* to suit the condition* 
of grow in, - , clianuiin; business. 



t)«ir ensjineeri will gladly h*Jp y™ plan 

vmtr Stork RooM and your Locker Komn. 
Write for Linker Catalog V-.t5 and Bin* 

mill Shelving BuWetiw H-.i^. 



THE BERGER MFG. CO. 



Canton, Ohio 



HUNCHSSi 



Men New T*f k Philedeltkil II...'.. Si. Louu M mr- . .,. .. s... Fr»n.-i»f« 

EXPORT DEPT.: B..,., Mei , N». T«k CXj. U. S. A. 



'i i- alii 



The Simplest Air C orripressor and Vacuum Pump 

NASH HYDROTURBINE 

HERE ARE THE REASONS 



Shaft ii mounted on high trade, 
annul* r ball bearlnge on 
eating. 



Net* the 
total abaence 
of valven 
platans, 
platen rodi. 
crank shafta, 
loose van* » 
and 
gears. 

■Id* throat 
Is eliminated 
because 
compression 
taaee place 
tlmultaneoual? 
en opposite 
eidea of 
the rotor 
(at A and B 



CHARACTERISTIC 
Air It waabed tt well a> 
comprened. sad eontatna 
no ell er ether Impurities 
Ota be constructed of A 
Restating Metal. 

Absolute Rellablllt 
High Efficiency 
Delivery without pulsation 




The rotor la the only mov- 
ing ptrt. 



Large Clearance, 



Outlet Poru, 



Clearance 



Air It dellTerod free from 
puliation, because at leaat 
tlx bladei are eonttantly de- 
livering at the tame time. 



inlet Part*. 



Bladet of rotor. — 
are heavllv reinforced hr ahroude on each aide. 



NASH ENGINEERING COMPANY, 



SO. NORWALK, 
CONNECTICUT, U. S. A 
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CiAtr it t ec wm' fun fimtrU specially dc-Mintrtl I y u:> t" 
BTSfeCl hridirc ro trance dtct canal. 

There Is No Going 
"Over The Top" 
Of An American 
Chain Link Fence 

GOING "over the top" in France is 
risky busiTiess. ( ioing " over the 
top of an American Chain Link 
Fence is more than risky — if is practically 
impossible 

It in equally impossible to get through it. 
It is wan-proof. 

The fencing of practically every factory 
presents its own peculiar problems. In de- 
termining upon the most effective and 
economical way in which to meet each re- 
quirement the services of our Engineering 
Department will he found of great value. 

The illustration above shows how a trou- 
blesome foot bridge entrance was effectu- 
ally fenced : the arrangement being worked 
out by our engineer while looking over 
the ground. 

Put your fencing problems directly up 
to us. We will give them our most care- 
ful consideration and make recommenda- 
tions as to the most logical solution. 

This service will cost yon nothing and 
obligate yon not at all. 
Catalog is yours for the asking. 

American Fence 
Construction Co 

104 Church Street New York City 




Prison Sash Operated By 
Lord & Burnham Apparatus 

In New Women's Wing of the Essex County 
Penitentiary at Caldwell, X. J. Each panel 
contain* 5 sa*h 11 on lloor above), F.ach 
panel operates as a unit. Rocker Shalt ap- 
paratus used. Send for catalog. It will 
help you in your sash-operating problems. 

Tord^ JWnhamio. 

IRVINCTON. N. Y. 




HITCHINGS' 

Sash 
Operating 
Apparatus 



M 0 matter how many 
or what kind of 
sash — whether hinged 

or pivoted— their size, weight or position— all 
are operated and regulated perfectly by our 
apparatus. 

There is no clogging— no jamming of the 
gears— the control from any point is positive. 

HITCHINGS & CO., Elizabeth, N. J. 




ATMOSPHERIC, CHIMNEY and 
FORCED DRAFT TOWERS 
Spray Nottle Installation 
THE COOLING TOWER CO. 

17 John Street NEW YORK CITY 



COOLING TOWERS FOR ALL SERVICES 

(Forced Draft, Combination, Natural Draft 
and Atmospheric Cooling Towers) 

GEORGE J. STOCKER, Patentee and Mannfactnref 

ST. LOUIS, MO. 

Ccrr.fr Odell St. ft Xin»«hl»hw4T. Writ* far ctlafofut Sc. S 
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Saving Fuel? Yes! 
Decreasing Production? No! 

Conservation of fuel does not necessarily mean that production 
need suffer. In fact, fuel may he saved and production often increased 
by eliminating radiation losses from furnaces, Imiler settings, blast 
mains, etc. 

As an example of the efficiency of Nonpareil Insulating lirick in 
.stopping radiation 1<>><. take an over-tired heat treating furnace. 7' tp 
wide by 9' high by 8' long, working twelve hours per day, 300 
days per year. With an inside tern |^ rat 11 re of 1(00' F. and the outside 
air at too" F., the loss, if the furnace were not insulated, would 
amount to approximately <1j7.435.mo M.T.I", per year. 

Now. if one 4'/-inch course of Nonpareil Insulating Brick were in- 
stalled in pla< 1 of a like amount of tin- lirick or common brick, the radia- 
tion loss would be reduced to 147.8j5.ooo B.T.U. with no decrease in output. 

At the present prices 01 fuel, the return from the Nonpareil Brick 
would 1»- considerably more than 100 per cent on the investment. 

Satiny fuel is <>«<• of yitur 11m.1t important problems. 
May Vt hi'lp you/ .-III the information aained through 
many years' experience in this Sftd is at yaur disposal, 
without thwfft or implied oblioation, 

Armst ron g Cork & Insulation Co., 128-24th St., Pitttburgh, Pa. 

Alio manuiarturer* oi Nonpareil High Prcwure (ovcrim It steam lines. Xntiparril 
Corkboarrt In.ulalinn f»r CoM Mora re rixim*. X<in|»*iri1 dirk t ovrrinc. (or drinking water 
sy«lein«: Nnii|>«fri1 Omk Mncltitirry Iwlatinii fnr MMm| the ikiinc At machine*; Circle A 
Cork thick (or C«H MMSt* rixnn* : ami I.im.iilc for fli«>r. in often. rt»«lei>eeN nr. 

Nonpareil Insulating Brick 

For Furnaces, Boilers Settings, etc. 



Fuel Loss From Fuel Saved By 
Uninsulated Nonpareil 
Furnace Insulating Brick 



Natural Gas 






479.600 cu //. ' 


6Z7.40Qcu./l. 




SAVED 






147.800 ia.ft. j 



Producer Gas 







3.196,500 cu fl • 


4.182.000 cu-ft 




SAVEP 






985.800 cu.fi. 



Fuel Oil 




3197 6al 
SAVED 



986 Gal. 



In Continuous Operation Since 1897 

That's the record of the Hughe. Mechanically Poked Cat Producer*, first built for the Pencoyd Iron Work. 

Pencoyd, Pa. 



Twenty Years of Profitable Service from 

THE HUGHES 
MECHANICAL 



GAS PRODUCER 



That same company, the Tcncoyd Iron Works, has at 
different times since 1807 ordered fourteen additional 
H itches Producers. The main principles embodied in the 
lirst Hughes Producer are identical with those distin- 
guishing the type of today — L'niform Feed, Uniform 
Mechanical Poking, Uniform Wowing and Mixing, all 
combining to produce a l'niform Volume and Flow of Gas. 

More than One Thousand Hughes Producers are now 

in use in the United States and foreign countries. One 
user has one hundred and nineteen! Eighty-five repeat 
orders, calling for a total ol four hundred and twenty 
Hughes Producers, have been received. 

We can't tell yon all about the good points of the Hughes 
Producer here but would appreciate talking with voti fur- 
ther through our Kulletin No. A- SEND FOR 
BULLETIN. 



The Wellman-Seaver-Morgan Co., 



CLEVELAND. 
OHIO, U. S. A 



Other Products of the W-S-M Company: Charging Machines, .Manipulators. 
Furnaces and other Steel Plant Equipment; By Product (..okr Oven Marhinrry; 
Shipyard Cranes; Hoisting and Mining Machinery: Ore and Coal Handling Ma- 
chinery; Special Large Cranes: Hydraulic Turbines and Valves 
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J&rd Sleetric Co. 

Incorporated 



C©MTISA€TM© 



500,000 CAPITAL 

Backs Our Service 

NEW YORK BOSTON 
BALTIMORE WASHINGTON 



REILLY WATER HEATERS 

Make Coal Go Further 



Heat feed water with 
exhaust steam instead 
of coal. Leave the 
boiler free for its legi- 
timate busincs* — gcii- 
craliiti/ steam. 

Prevent strains inci- 
dental to turning cold 
water into a hot boiler. 

HANDY and HARDY 

Take little space. Light 
and easy to install. 

Every COll a spring to 
take up expansion strains. 

Look at the big door in 
//lift).' 

It provides access to the 
interior of the shell for 
inspection. 

Coils arc interchangeable. 



Turn your e.i'hausl steam into 
mi oh i- v. Bulletin tJO tells hou: 

THE GRISCOM-RUSSELL CO. 

2139 Weil Street Building, New York 

Boston Philadelphia San Francisco Chicago 





Accurately Generated 



Whcterer you lin.J nftuwgll 
Dover .Wuiately Onctatr I 
(icara m use. you »rc jure to 
tie tmiifcucd willi their unusu.il 
sntoothneu ami silence in vibr- 
ation. Our 1 .ram :ur used by 
many of Aoicnia'a lead.n* 
manufacture" of .\utom.ililc>. 
"Truck*, Tractors anil other ma- 
chinery If you u«c sears— 
SPIRAL. HELICAL, INTER 
NAI.. WORM OR WORM 
WHFF.t.S, send ut >tiur blue 
|iritits or sample gears for e«ii. 
mates. Wc ipcrate mtr shops 
continuously <lay and night in 
three shifts of is hours each, sh- 
aming: exceptional stniir 

Albaugh-Dover Co. 

2100 Marshall Blvd. 

Chicago, Illinois 



TROY ENGINES SAVE 
STEAM -OIL- WEAR 



lialauced Valves that are steam-tight and durable, pre- 
venting leakages and breakdowns: 

Long Connecting Rods that lessen friction 
on the guides, conserving power and pro- 
ing the life of the hearings: 

Patent Locking Device for the 

rrankpiu !>olts, making accurate 

adjustment easy and securing 
against accident*: 

and a patented Sclf-oiling System 
that lubricates the hearings with 
an abundant lion of oil, circulat- 
ing under slight pressure and stop- 
ping and starting with the engine 

are four major features ttherr 
are many lesser ones) that make 
the Troj Engine a prime mover 
that dev elops power at a low price 
and stands Up under hard service. 

Our nuarter of a centurv's experience in building 
"ONLY STKAM ENGINES— GOOD ENGINES 
ONLY" is at your service for the asking. 

Write for Catnloiiue C. E, ami find out how. 

TROY ENGINE & MACHINE COMPANY 

TROY, PA. 




When making inquiry please mention IkdusTOIaL M.vmi.' viint for March 
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The maker's name tells who made 
the lamp; the mark MAZDA tells 
exactly what standard of excel- 
lence governed its making. 



/J 




MAZDA 



Not the name of a thing, 
but the mark of a service' 



The M riming of MAZDA - 



MAZDA i» the trademark nf a world-wide *rrrico lo certain 
lamp IIWHlfa llllH Its purpose is lo collect and - If i 
■• M-nlifir and prarliral information rom-rrning progress and 
development.* in the art of incandc-ccnt lamp manufactur- 
ing and to distribute this information to the companies 
rntitli-d lo receive, this Service. MAZDA Scrricc it cen- 
tered in the Research Laboratories of the General Electric 
Company at Slicucctady. New York. The mark MAZDA 
■Ml aii|M-nr only on I imps whirh meet the nlandarda of 
M \ZDA Servii-e. It in thus an a»»urancr of quality. This 
trademark i* ihe property of the General Electric Company. 

RESEARCH LABORATORIES OF 
GENERAL ELECTRIC COMPANY 



46M 



When making inquiry please mention Industrial Managhmf.nt for March 
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B-X 

THREAD LEAD INDICATOR 




Tests Threads of Odd Pitch 
As Well as Even 

A B-T Thread Lead Indicator will test the lead on 
internal and external threads of even pitch or odd. 
Tapped holes as small as ' ■" in diameter can be tested 
by merely removing the table under the gaging |>oints. 
A special master gage for setting the indicating points 
makes testing of odd pitches easy. 

Ask for the detail*. 

BICKNELL -THOMAS CO. 

Greenfield, M«m. 




Three Good Things 
To Remember 

"CRESCENT" 

Thermometers 

"COLUMBIA 

RECORDERS" 

"S & B" 

Efficiency Promoting 
Instruments 



Just remember the name* If yoa get thrm right 
yon mar lie *ure the instrument ij right— ' igUt in 
design, construction anil results. 
An experience of nearly 
•evenly years, a complete 
line to choo« from, »n<l 
specialists to aitvise with 
you on the selection of the 
moat suitable type of in- 
strument for your nerd* 
are three thing* not only 
to remember but to take 
advantage of when you are 
in the market for Krfici. 
ency Promoting Instru- 
ments. 

High! nare yru «Tirf 
let Ctinleeut Sft EM. 

THE SCHAF.FFER k BUDENBE1G 
MTG CO. 

BROOKLYN, N. Y. 

Chicago Pittsburgh 
Philadelphia 




□ 



OUR NEW PLANT 





Largest and best equipped factory in the world for 
manufacturing Automatic Tobacco Machinery. Also 
builders of high grade special and automatic Machinery 
•>**«-« Jigs, Tools, Gauges and Fuctures * • * * * 

American Machine & Foundry Company 

Main Office and Factory: 5520 Second Avenue. Brooklyn, N.Y. 
New York Office: 511 Fifth Avenue. New York 



One Remedy for the Fuel Famine 

is to make sure that there isn't the slightest waste of power in your plant. 
You are wasting power if you have shaft connections and are not using 

Clark Flexible Coupling 

Represent the maximum of economy and efficiency. 

I'sed by industrial establishments famous for their efficient management. 
It will pav vou to find out why. 

I. H. DEXTER COMPANY, Inc. 

Darling IWLtd., Montreal, Que., Can. FLEXIBLE COUPLINGS Z7 Walker St., NEW YORK CITY 
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Tool Room. Dodge Brothers, Detroit, Mich., Illuminated by Cooper Hewitt l-amps. 



Status Quo Ante Bellum 



THF. "Status Qu« Ante Helium" will never 
again return ;n our industrial methods 
and ideas. American inventive genius is 
lieing forced to the front all along the line. 
Science is taking its rightful place as the basis 
of all manufacturing processes. 

The old idea that labor cannot produce ef- 
ficiently under artificial light is being thrown 
into the discard along with the divine right of 
kings. The great modem industries, the making 
of automobiles, warships, munitions, textiles, are 



now being carried on by Cooper Hewitt Light 
with results equal in every respect to those ob- 
tained under the best daylight conditions. 

The thousands of workers who have been put 
on night shifts, as a war measure, are going to 
find that working under Cooper Hewitt Light is 
just as satisfactory as working by daylight, and 
in future they will insist on having their leisure 
in daytime, for at least a portion of the year. 

And it will he a gain to both labor and capital. 




Cooper Hewitt Electric Company 



Chtcaio 



General Office! and Work*. Jkh and Grand Streets, Hobolcen, N. J. 
Cincinnati Cleveland Detroit Philadelphia Pittsburgh 



St Lout* 



When making inquiry please mention IvursTKtAL Max A«& MINT for March 
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KELLY 
Production Tools 



•if 
• ill 

!i if 



/Cylinders, 
Of Crank Cases, 



Connecting Rods, 
Auto Parts, Etc. 




We make 
DELIVERIES 

in 1 to 10 days 

They 

ADJUST 

W rite for the 
Catalog G-E 



THE KELLY REAMER CO. 

CLEVELAND, OHIO, U. S. A. 

C W. Burton, Griffiths & Co., London, English Agents 
Burton FiU, Peris. French Agti. 40 Domeitic Agencies. 



EDWARDS 
ROLLING 
STEEL 
DOORS 
Will Protect 
Your Buildings 




Handle Operate* 



From lire and the contents from theft. They are 
made of heavy special cold rolled steel, bright or gal- 
vanized. Patented Spring Release Mechanism causes 
doors to close automatically in case of Are. Doors 
have been designed and successfully operated for open- 
ings of all sizes tip to 40 feet wide and over too feet 
high. 

Our Engineering Department will gladly submit designs 
and specification* to lit your special needs. 



It'rite today for Catalog. 

The Edwards Mfg. Co. 

Lester G. Wilson, Cons. Engr. 

11T-M7 Etfl.oton Annua 

f m .-, n n a t , , Ohfo 




Chain Gear Operated 



Mftil Roofing —Portable Buikfinf • - 
SloeJ Lockers — Shd?mg — Bins, Etc. 



CALDWELL GEARS 



Cut Teeth 
Spur Bevel Miter 
Mortise Wheels 
Send for Catalog 38 




Cast Teeth 
Cast-iron-Bronze 
Semi-Steel and 
Cast Steel 



H. W. CALDWELL & SON CO. 



CHICAGO- 17th St. and Western Ave. NEW YORK: Fulton Bldfc., 50 Church St. 

DALLAS, TEX. : 709 Main St. 




Rugged and Reliable 

Op Q CLAM SHELL QI l-Plif I7TQ 
OE O ORANGE PEEL DUV^IVI-i 1 *J 



ORANGE PEEL 

arc j u>1 the thing for exc.i\ating in rock, rubble and old brick 
and 5ii>nc walls. The points of our clam shell buckets, of man- 
ganese steel riveted to the scoops, bite into hard matcriaN 
without breaking or blunting. 

The engineer appreciates a bucket he can depend upon to equal 
or better the estimates OH his progress chart. The cranemail 
likes to operate one he can push without danger of a breakdown. 
Cattloo Vo. II /*.«»■< the irvtt 'ante »/ ■««•« 
tc trW* O * V Cltm Shell amJ O r — p I'cei 
!)u .,, ami Lfimmtift Cranei (tm he tut. 



OrtOn & Steinbrenner CO. Miin Office, 610 Dearborn Street, Chicago, IU. 



WORKS 
Hunlinftan, Intl. 



When making iii<|iiir> please mention Ism ?T*tAi. Management for March 
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The Eagle Is Sharpening His Claws 

SOON HE WILL BE READY TO POUNCE. AND WHEN HE DOES ! 

The largest destroyer fleet in the world. — A hoard of thousands upon thous- 
ands of airplanes. — A shoal of grimly efficient submarines. — A great battle- 
ship building program will place the United States squarely in the forefront of 
all the nations. The stupendous resources of the richest and strongest nation 
in the world are now being solely concentrated upon one thing — preparation 
to speedily and victoriously end the war. 

AND WE ARE HELPING. Wherever the American flag flies — on battleship, on subma- 
rine, on airplane, in the vast workshops where the nation's store of munitions is being gathered 
there you will find STL'UTKV ANT A I'I'AR VTUS. fncle Sam tested it and found it good. 

Sturdiness. reliability ami superiority of service are the features which recommended Sturtevant 
to the Government. These qualities should ma'<e them appeal also t<> you. 

Our general catalog Ik yours for the asking 

B. F. STURTEVANT COMPANY, Hyde Park, Boston, Massachusetts 

And all Principal Cities 

■ 

.1 





PWOTO. COrYflBMTrD, r. HULL CB JWH,. 
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Counting'Production is 
a Basic Wage -Principle 

You know more ways than one to get more 
work from operatives, but behind most meth- 
ods is the basic idea of increasing wages for 
increased production. 

Whether you pay by piecework, by a bonus 
plan or the "task" system, the incentive-prin- 
ciple is the same— and the necessity of count- 
ing production is the same. 

You get accurate counts of production— correct 
records of wages due for operating any ma- 
chine equipped with a 

COUNTER 

The .production figures of the Veeder are plain 
to employer and employee alike; they eliminate 
»l| diipute at lo earnings; their absolute fairness kadi to 




This Revolution Set- Back Counter 
registers nti<r for each revolution of a 
shaft, recording a manufacturing ape-ration. 
£>et back to aero by turning knob i>nce around. 

figure wheels, aa 
to prevent 
(without 
With 

wn Keys, II.SO entra. 

The Notary Nalchet Counter below 
counts rteipnealing movementi instead 

of revolution*: the counter for punch pte»jrs, 
metal-stamping machines, etc. Reset to zero 
hy turning knob, and furnished with any num. 
her of figure wheels up to ten. Price (lirt). 
With !«k and keys. $1.40 extra. 





Vou'll find the FULL answer lo 
your counter needs in booklet 
xve'll aladly send on request. 

The Veeder Mfg. Co. 

46 Sargeant St., Hartford, Conn. 



At 




Last! 



wc arc again able to supply the inconipa- 

raWe ^yffigvfr^foy 

Super-Safety Goggles 

.nth Ike NEW accident -proof "Resistal Reinforced Lensts 

Mounted in an improved new frame of 
remarkable simplicity — the only goggles that ac- 
tually lift a load of worry and responsibility 
from an employer localise of their unquestion- 
able protection. 

Vui by l»r mrrmril in flai 
. .j.t i unj r.nlors' ,. i mitt. 

Write today for information and a demonstration lens 
of IteMstal Glass. 

Hiiff son onr catalog? 

The Strong, Kennard & Nutt Co. 



2044 East 9th Street, Cleveland, Ohio 



Vr 



ENUS 

PENCILS 

17 black degrees 
6B softest to 9H hardest 
and hard and medium copying 
All perfect! 

S ET the world standard for 
(|ii;ilil> . I iBed by designers, 
engineers, draftsmen and 
army and navy officers in hun- 
dreds of munition plants. In 
manufactories, shops, etc., and 
by all who need the very best 






/FREE! 

r This trial boi with five 
VENUS Drawina Pencils, and 
1 VENUS Eraser sent FREE ! 



<e m 



Write for it 



American Lead Pencil Co. 

210 Fifth Avenue, New York 
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HOME OF THE BUICK CAR - FLINT, MICH. 



E Equipment Helps Build 
Most American Automobiles 

Buick Valve-in-Head Motor Cars are built in one of the 
largest and best equipped factories in the world. 

For this factory G-E motors and control equipment were 
selected. Repeat orders have continually testified to the 
satisfactory service rendered by G-E apparatus. 

Most of the power used in the automobile in- 
dustry today -and since its inception - has been 
and still is generated, transformed, and applied 
through G-E apparatus. 



it 



Q-E Molar oVreao miller at tba Bteidt Ho<<mMK 
Ur||<i<t m • cttioo (bop <Wv0tad to AutoBv.bilr 



1 «tB> 



General Electric Company 



(iemrnl Office: .Schenectady. N. Y. 



Sales offices In all larfte cities 



When making inquiry please mention Inih-strial M an au»: mint for March 
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How Goodyear Makes Its 
Men Available 

Goodyear tires are used by thousands of motorists. 
Goodyear rubber goods are used in millions of homes. 

Rack of Goodyear products is a tremendously bin organization 
with exceptional facilities lor determining the merit of time- 
saving appliances. 

Hie Tery fact that ihc> are using Oie Autocall would indicate that the 
•turdy little "Mechanical Flmler of Men" it Drorini valuable in their 
buuncaa. 




In this busy plant, with its acres and acres of floor 
space, the Autocall is kept right on its toes every min- 
ute of the day. 

It keeps tab on more than forty important people, making avail- 
able, right on the dot, such men as '•uperintendents. foremen, 
master mechanics and others. 

Goodyear executive* find in the Autocall a sense of security, rralirini 
that it will "pane" them instantly in tit they are wanted when away 
front their desks. Whererer they go. in any part of the plant. The Auto- 
call follows them with a watchful eye. 

Your plant may be lamer than Goodyear'*, in which case the Autocall 
will coat you mare. If smaller, the cost will be less. In either case the 
saving srill be in proportion to the amount invested. 

Our unique plan of demonstration has enabled hundreds of Autocall users 
to determine how much they would save by using; this service before 
they invested a tintle dollar. 
May we put the details of this plan before you? 



The) Autocall in Use 

Autocall Fire Alarm 
Service 

The Autocall may be furnished as a 
"Dual" calling and interior fire alarm 
service. This renders the Autocall doubly 
taluablc as it serves two distinct pttrpOMt- 
The cost of such a system is small a* compared with 
that of two separate systems being but slightly more 
than the twiile (oft of either Autocall or fire alarm 
service. 



C AUTOCALL COMPANY, Shelby. Ohio 




"Silver Genuine" 

BABBITT 

occupies the enviable iwisiiion of being the 
best Babbitt Metal manufactured. 

Strict adherence to formula, >clection of 
besl materials and careful supervision of 
manufacture has enabled us to keep the 
quality uniform for the past thirty years. 

Send for our prices. 
We can quote on all grades of Babbitt or 
i»t b<r Mixed Metals. 

Also Manufacturers of 
Evans "Aimed" Fire Doors 
Fire Retarding "Star" Ventilators 
"Merchant's Old Method" Roofing Tin 

Merchant Evans C<? 



NEW YORK 

■ ALT I MORI 

ATLANTA 

CLCVCIANO 



PHILADKLHHIA 



WMttLING 

CniCacio 

ST. LOUIS 
KANSAS CITY 



The Lehigh Stoker 

for 

Bituminous Slack — Fine Grades of 
Anthracite— Coke Braize — 

Water Cooled Grate*. Simple. Efficient. 

LEHIGH STOKER CO., Fullerton, Pa. 



Accuracy and Simplicity 
are the keynote of the 'Buff's' 
past record for many years. 
BUFF k BUFF CO., Juuka Plain Statin, Btnlen, Mm. * 




THE SCHWERDTLE STAMP CO., 
BRIDGEPORT, CONN. 




When making inquiry please mention IxdustJiIai. Manvii ME NT fur March 
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Standardization 
Accuracy 
Speed 




These three qualities are not only desirable but ab- 
solutely essential to the quantity production era upon 
which our manufactories have been forced by present 
conditions. 

But these qualities are possible only through the 
use of proper gages and gaging systems. 

In this connection it is well to remember that G.T.D. 
Gages with their sealed adjustments and other features 
are the product of Gage Specialists and were not 
evolved on the spur of the moment to meet an abnor- 
mal demand. 



IVrite for complete information. 



Products | 

TAPS 



dies 



SCREW PLATES 

GAG ES 

REAMERS 

— PIPE TOOLS 
TMEADTCG H1CHWIS 
LATHES 
SCREW MACHINES 

GRINDERS 

CUTTlN6C#f MACK 
SAW mo CUTTER 
SHARPENERS 




teenfield *Tfap !2fi! Die Corporation 

Greenfield, Massachusetts., U.S. A. 



New York 
Chicago 



28 Warren St 

IS Sooth Clinton St 



Canadian Factory 

Wells Brothers Company of Canada L'tit 
Gait, Ontario 




When making inquiry please mention INDUSTRIAL Management for March 
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Carrier 
Equipped 

Clear air eliminates the 
danger of blowouts due to 
accumulation of dirt. In this 
big power plant every hit of 
air is washed and cooled he- 
fore reaching the generator. 

Six Carrier Generator 
Filters remove approximate- 
ly twenty pails of dirt a 
month — each. 

For Specific information 
write Department 21. 



Carrier Air Conditioning Company 

of America 
Buffalo, N. Y. 



Once or Ten Thousand Times 

Steam Trap SARCO 

Functions with Equal Positiveness 
and Reliability 



There Is an advantage in a -team trap 
whose actuating mechanism is isolated 
from destructive agencies. The im- 
pelling force in Steam Trap Sarco is 
a heavy hydro-carbon oil, hermetic- 
ally sealed in a strong tube. Exclu- 
sion of air and impurities makes tVU/f- 
Oration, deconx position or deteriora- 
tion iixxf>ossible Therefore Steam 
Trap Sarco is always equally strong, 
sensitive and reliable. 



With coal hard to obtain — yon need 
every pound of steam your boilers 
produce. Steam Trap Sarco prevents 
lows and at the same time keeps 
pipes drained, 



Steam Trap Sarco never freezes, 

Made in all sizes. Is" to 3". 
Steam pressures up to 200 lbs. 



For 



Write for Bulletin H-19 



SARCO COMPANY, Inc., Woolworth Bldg., New York 

PHILADELPHIA CLEVELAND DETROIT CHICAGO 

BUFFALO MONTREAL 



J 
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What Covers Your Roof ? 

T_TOW careful we are, when we build, to select the brick, for 
A * example, the lumber, the paint and the hundreds of other 
materials that go into the structure. 



But the roof — when it comes to the 
roof, somehow we are not so careful. 
The average building owner does not 
give sufficient consideration to the 
material that covers his roof. And 
in most cases he does not even know 
what is used. The result is high up- 
keep expense. 



Some roofings corrode, some melt, 
some dry up, crack and are inflam- 
mable. But Toncan Metal Roofing 
in actual service is corrosion-resist- 
ing, it won't dry up, melt, crack or 
burn. 

Therefore, if you would economize, 
use Toncan Metal Roofing (procur- 
able in many forms). 



Write for "Corroiion tft€ Caute — the Elfwct— tkm R*m*dy" 

Jobbers and Sheet Metal Contractors everywhere sell Toncan Metal 

The Stark Rolling Mill Co., Canton, Ohio 

VXrtl:TAI>*^ 

Resists Corrosion 



When makjrtj; inquiry pica-*- mention l>'i)i'*T«iAt Management for March 
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OVERHEAD DRILLING 

Th* Modern «sj of doing overhead drilling «ttn a KEVOLVATOU or 
Pnrtablo Ktorator. urn Uom tnd labor and 1» **r- 

TYw workman and drilling outflt may be oleeatod an Hie platform of tbo 
R«m<t*aiiw to th* plane whan mo drilling I* in b« dooe io one, or two 
MMMHJ 

ttw ftKVui.v ATt »u uwd ror thta work c»> altn b» rauitorrd for erwrt- 
|B| otrrtuuul uolm, taking tham down fur frpalra and alto fur piling 
■•aees, ham It, htUr ggo. 

Wri«a ler Bulletin E4J 
N. T. Raaarrai Partial* BteeaJor Ca, Ml Gar**). AtNh, Jersey C«t. N. J. 



BADGER JOINTS PREVENT LEAKS 




Don'i tike Iraki in /our 
pipe linn as a matter of 
courae. Badger 
F.xpgmtion Joints 
by absorbing ei- 
jiansion strains,, 
absolutely i 1 f r 
vent tliren. Baager 
Jutnt & work auto- 
rn Afire 1 1 y — r fQUir- 
ing mi Peking or 
adjustment when 
oner installed. 
Tbey will Mvt 
you rime, trouble 
and money. 

HVlfc for 

C*taloRUf Mo, 1. 

E. B. BADGER 
A. SONS CO. 

Boston, Mama. 



Why Take a Chance? 

Why not specify the best? ]( you are in the market 
for Flexible Couplings, and want something which is 
unusually strong, silent, flexible, simple, and moderate 
in cost, then vou must order 

FLEXO COUPLINGS 

There may be some cheaper— Ihere can't be any better! 
Don't take our word for it, hut send for catalog No. 
t7-F, and be convinced! 

LLOYD ENGINEERING COMPANY 
460 Bloomfield Ave., Montclair, N. J. 




Used in Over 4,000 Plants 

The OIL paint with a glossy, tile-like, white 
finish. Made by a special process over which we 
have exclusive control Contains no varnish. Its 
firm, yet elastic, surface will not crack or scale, for 
it expands and contracts with temperature changes, 
and withstands vibrations. 

RICE'S MILL WHITE 

(Barreled Sunlight) 

The original " Mill White." It increases your 
daylight 19% to 36^ by actual tests. Reflects every 
ray of natural and artificial light. Reduces your 
lighting bills. Resists dirt. Is sanitary and can be 
washed clean when other paints need re-coating 
Remains white long after other paints have turned 
yellow under the same conditions. 

For all interior use in shops, factories, stores, 
restaurants, etc. 

Sold in barrels, also in cans; made in Gloss, Egg 
Shell and Flat 

WRITE FOR FREE BOOKLET. "MORE LICHT 

U. S. GUTTA PERCHA PAINT CO. 
16 Dudley Street Providence, R.JL 



You will always imJ 

NELSON 
VALVES 

safe valve investment 

NELSON VALVE CO.CHESTNlfT HILL. PHILADELPHIA, W. 



Tai Mf L wig CJom Quarter Flit Air Drill Rmralola for Httal aag Waatf | 

Kacwlinglr oooveoJant for work In nar- 
ruw and r.r-ir-.] plerea and ctoee to 
oraar ur wall, aa alio for general 

MMPHSJ 

Two cylinders <mbr— doable acting— tV- 
relop reanarkable pott, and wltii tp- 
iTtviihte oconony in tut of air. 
t'alrckea. ellminatee snanjr parts roun.t 

Mcwawf la other platan- type Air will* Gear drlmi sptndla. 

Hinged raring permits s rr aas guirJUj m aoilr* mcx-hamta for oiling and 

inapectRa. other sdrutagea. Rlsnpleu Air Drill made- Detail* on r*- 

que*:, oinrr Labor *srlDg Detlcea 

HFI.W 1C.M FO. CO. SI. Paul. Minnesota 




When makinx inquiry please? mention Isi>t.'?rrii ai. Maxacehekt ior March 
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What with Cual, labor, and freight embargo troubles there are 
too many interruptions to power service now without piling on 
the extra bunlen of unreliable apparatus. 

RIDGWAY 

Motor - Generators 

have always given sen ice that squared up with the implications 
laid down in their rigid s|>ecineations. 

Their high overload capacity and low operating cost make them 
at all times a truly economical purchase. And now when over- 
loads are the rule and competent help scarce their purchase is 
doubly justified. 

Engineering Service or" Literature on Request, 



Ridgway Dynamo 
& Engine Co. 

Ridgway, Pa. 



Office* in All Principal 

C i fir i 



For 

Uninterrupted 
Power Service 




When making inquiry please mention iNnvsmtAL Max ACC SI un for March 
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I .VDUSTR 1 A L M A NAGEM Y.ST 

USE AUBURN BALL BEARINGS 

i 
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State your probitm or ath (or bulletins 
Steel. Bran and Brume Ball* 



a 




AUBURN BALL BEARING COMPANY. 



34 Elizabeth Street. 



ROCHESTER, N. Y. 




MORRIS MACHINE WORKS 

Builders of Dredges, Centrifugal Pumps, Pumping Engines 

BALDWINSVILLE, N. Y. 

Branch Office, in All Principal Cltlee 



The LAWRENCE CENTRIFUGAL PUMPS 

Are standard the world over for all sorts of conditions and service. 

Our thirty-five years' experience is worthy oj your attention. 

LAWRENCE MACHINE COMPANY. 



LAWRENCE, MASS. 

New York Oder. M Church Slrrrt 



All working 
parti 
arc 
berc 




THE McDANIEL IMPROVED STEAM TRAP= 

Dlachargei Oontlauaoalr ear] Never Blew* Bteam. Made Extra Heavy far High Prenurea 

Xo pipe connection, are br«kea when maklni repada, all •tram pipe, being at- 
tached to body. 

We alio manufacture Reducing Velvet, Pumii Covernora. Relief Valvea, F.eliauu. ripe 
Hearts, Eiettor, ami Strain Separaiorn. 

SESD FOR CATALOGUE 

WATSON & McDANIEL CO. l&£5,\2?& 



Quick »n<t eajy 
to repair 




HYDRAULIC MACHINERY 

PUNCHES. SHEARS. OPERATING VALVES. STEAM AND CENTRIFUGAL PUMPING MACHINERY. 
MATHEWS FIRE HYDRANTS. :: GATE VALVES AND INDICATOR POSTS. :: CAST IRON PIPE. 

R. D. WOOD «* CO., 400 Chestnut Street, Philadelphia, Pa. 



Iflff U J _l _1 SOFTENING 

I A ImM I I J LV^ F- 1 1 "T" R AT I O M 

FOR BOILER FEED AND Al_l_ INDUSTRIAL. USES 

WM B. 5CAIFE & SONS CO PITTSBURGH PA 



WM. GRAVER TANK WORKS 

EAST CHICACO, IND. 
STEEL PLATE WORK. AND STEEL TANKS 

For Every Purpose 
Dttignert and Builder* of 
Bartlelt -Graver Sytlen of Wiltr Softening and Purification 



BALL BEARINGS 

STEEL, BRASS BALLS 

We have them in atocW or will maka them promptly 

tnquirimt tnoitmd 
AMERICAN BALL CO., Providence, R. 1. 



ELEPHANT BRAND 


THE PHOSPHOR BRONZE SMELTING CO. 

2200 WASHINGTON AVENUE. PHILADELPHIA. PA. 

ELEPHANT BRAND 

INGOTS. CASTINGS. WIRE. SHEETS. RODS. Etc. 

— DELTA METAL — 

IN BARS FOR FORGING AND FINISHED RODS 


ELEPHANT BRAND 

/deTtX 


REG. U.S. PAT. OFF. 


ORIGINAL Ar.o Sole M»«lms in TMC U. S. 


REG. U. S PAT OFF 



When maViiik- inquiry please mention Inih s IMAL -M avai;»:.mi ni lur M:ircli 
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Carrying Materials Piecemeal 
Wastes Labor— Time— Money 

The coal famine is an illustration of the results of piecemeal handling — 
a glut at the source and a shortage where needed. The transportation 
of oil goes forward as usual, helping to alleviate the coal famine, because 
oil is largely transported by pipelines — in a continuous stream — the 
transportation assisted by nature's basic force— gravity. 

MATHEWS GRAVITY 
ROLLER CONVEYERS 




give the same "straight line flow" for pack- 
ages that pipe lines give for oil. They 
carry boxes, bags, barrels, etc., around 
corners, over obstacles, from floor to floor, 
from building to building. The coal fam- 
ine don't effect them — operated by gravity 
only. 

Clear floors — speedy handling — prompt 
loading and lower payrolls are a few of the 
advantages offered. 

Used in the largest munition plants in the 
country and many nationally known man 
ufacturers — whose names will be fur- 
nished on request. 

Our engineers have adapted Gravity sys- 
tems to the specific requirements of bun 
dreds of concerns during the last fifteen 
years. They can do as much for you. 



Write for catalogue 12-M. 



Mathews Gravity 
Carrier Company 



Ellwood City, 



Pennsylvania 



BRANCH FACTORIES: 
Toronto, Ont. London, Eng. 



When making inquiry nlease mention Industrial Management for March 
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The J. G. Wilson Corp. 

Daylight Engineers 

Manufacturers of: 

Light-Diffusing and Ventilating Blinds 
Diffnselite Paints 

Wilson Offices and Wilson Service in the Principal Cities 

Write for Literature 

8 West 40th Street New York 



Established Over Sixty Years 



HENRY MAURER & SON 

Manufactures of 

Fire Brick, Tiles and Blocks of all sizes 



Henry Maurer No. 1 and Royal No. 1 Brands 



General Office t 

420 East 23rd St., New York City 



Works: 
Maurer, N. J. 



Phila. Office: 
Perm. Building 




Time — The Fundamental 



Systematize your time operation*. KNOW when each job it started and when it it finished. Avoid disputes. 

FOLLETT TIME STAMPS 

anil utr you oMfty time* it* cnfmal reel. ABSOLUTELY ACCURATE R«rju*j*« no attention Record* every minute ot the day or tusjfat 

TSEtt'idim* .ir£££=£ FOLLETT TIME RECORDING CO., 29 Mum, St., New York 



At Your Service 



Every important article published in the engineering press of the world — every 
important pa]>cr read before the technical societies of the world — is indexed in our 
Engineering Index. These articles can be procured at small cost through our Index 
Department — see Explanatory Note page 248 for full details. 

INDUSTRIAL MANAGEMENT 
6 East 39th Street New York City 



CULLMAN SPROCKETS 

IN STOCK AND TO ORDER 




Diamond, Whitney, Baldwin, Duckworth, Culver Taylor, Jeffrey and Coventry Chains, 
Block, Roller and High Speed Silent types on hand. 
Cmtalog 

CULLMAN WHEEL COMPANY, Chicago 

13S2 Altgold Street 



When making inquiry please mention Inulmki.u. MakmxmilNi for March 
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H THE SHAW ELEC. CRANE CO., Works. Muskegon, Mich. 



5 3 cm S rWur 




MANNING, MAXWELL & MOORE Inc., 119 West 40th St., New York 

SaU§ Office* in all principal eilimt 




ILES ^BANES 



mm 




— I 5 



I Built In Any Size Required 

Niles Electric Traveling Cranes are designed to obtain the 



Niles Electric Traveling Cranes are designed to obtain the highest 
operating efficiency with the lowest cost of maintenance. They are of 
liberal design, allowing an ample factor of safety throughout. Built 
to operate continuously, all problems of maintenance and repairs have 
been successfully solved. All parts for units of same size are inter- 
changeable and are readily accessible for examination or removal. 




L 



Write 
For 
Our 
Crane 
Catalog 



NILESBEMENTPOND CO. 

GENERAL OFF I C E S . 1 1 1 BROADWAY, NEW YORK 

BOSTON PHILADELPHIA PITTSBURGH CINCINNATI CLEVELAND DETROIT 

CHICAGO ST. LOUIS BIRMINGHAM. ALA. SAN FRANCISCO 



When making inquiry please mention Ikdustmai. Mavacement for March 
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DERI NG 






GEARS' AND GEAR 
CUTTING MACHINER 



GLEAXON WORK5 
ROCHESTER N.Y. 




POWER— PUNCH— PEP 

in your hufiNCM depend U|:nn yciur fjf'P 
on details. You can jcvurc it without 
lea\itiK your orticc or waiting your time 
by installing 

Stromberg - Carlson 
Inter-Communicating Telephones 

IiiftLinl, ilirrct rontmutmatiun with any tit- part 
rami M-curctt by pruning one button once. 

No swiubbuard ur ojxrator. Alwiyi read) far 
service. Co*!* no more to npernte ami utainUin 
than a push bVttOti ««i<t bu/frr ■grMMfc, 
Furnnheri in r.- >|| jft an.) 3t -latum »»/r, m 
either wall, ik-k ur tutitbi nation telephone equip 
men I. 

Stromberg-Carlson Tel. Mfg. Co. 

ROCHESTER. N. Y. 

Ghickfo, 111. luiu City. Mo Toronto. Out. 



V A LV E S 

ASBESTOS PACKED COCKS 



Send 
jcr Bulletin] 

ff°zon \ 



For more than two-score years ' P & C 
Valves and Asbestos Packed Cocks 
have merited the confidence of the 
leading engineers of the country. 
This confidence was built up 
solely on performance— 
the one thing we are 
particular to have 
our trade mark 
stand for. 

P&C 

CO 



PRATT V CADy CO. INC. 

HARTFORD, CONN. 



When making inquiry please mention Imh ^IHIM. Max v.f mem for March 
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fflSYON 



INDUSTRIAL 

RAILWAY = 




Obvious Advantages 

A MAX can handle twice as much material in a wheelbarrow on a 
smooth, clean, concrete floor as he can on an earth floor, and about 
18 times as much as he can on sand. 

W ithout multiplying cases the advantages of the steel to steel con- 
tact of Industrial Railway Cars and Track must be obvious. Especially 
so if the cars and equipment are properly designed and installed. 

This Company's quarter-century of manu- 
facturing specialization and the services of its 
engineering force will assure for you the 
highest type of Industrial Railway. 



EASTON 





NEW YORK 



34 CENTER SQUARE, EASTON, PENNA. 

BOSTON DETROIT PITTSBURGH PHILADELPHIA 



J023-E 

CHICAGO 



nmmmnmM 



mttlllHllinilll ■ » I TlllllUltlUirillllllllllllllllltlMIIIIirrtltilliilii.IM-nillllllilllilllllllMitliniirUtUlllHM': i ■ I llll III, ! DHitllUllllMHI'lHIIIIIlNHillHtlllttjS 




Healing Machine to Timpir Colors— Gun 
Metal or Cerbonle FinUh 

A MACHINE We rn.nuf.ctur. . gr».t 

FOR EVERY USE °L, Fu {? ace * * n t 

Heating Marhinrj, each 
guaranteed to do the work recommend- 
ed. Write for catalogue. 



American Gas Furnaces 

and Heating Machines 

have set the Standard for 40 years 



Even fuel consumption — quick and uniform heat — proper combustion — 
no excess of air is secured by our method of burning gas. Saves your 
gas bills — saves spoilage. 

Annealing, hardening, case hardening, tempering, coloring, brazing, 
etc., are critical operations, whose success depends absolutely upon the 
accurate regulation of heat. With metals and labor high-priced and 
scarce, warped, scaled and burned pieces are most expensive than per- 
fect apparatus. 

Speed in attaining the temperature required — precision in maintaining 
it are secured by the use of American apparatus. Perfect products, 
quick production, fuel economy and cleanliness are the results. 

Temperature may be regulated at the will of the operator or our 
Automatic Heat Controller will prevent a variation of more than 5 F. 
from the temperature to which it is set. 



AMERICAN GAS FURNACE COMPANY 

24 JOHN STREET, NEW YORK 



When making inquiry please mention Inpvstmal Management for March 
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Do You Want A Man Like This? 

"Dear Dr. Blackford," he writes, on Febru- 
ary 2, 1918, "you remember me as the young 
man who traveled more than a thousand 
mites, by telegraph appointment, to gain all 
analysis from you on June 15th of last year. 
You mentioned advertising as being congenial 
to my aptitudes. 

"Your advice was followed. The profes- 
sion was fascinating, progressive and con- 
genial, as you had advised. My advertising 
ideas attracted extensive attention, with the 
result that I was appointed assistant advertis- 
ing manager of the ■ Company (a 

concern doing national advertising on a large 
scale). For two months I have been success- 
fully serving in that capacity." 

You may need an assistant advertising manager, or 
superintendent, or sales manager. 

Perhaps you are searching far and wide for him. 
when just the man you want is in your own organiza- 
tion. 

This young man's former employer did not suspect 
that the youth had any such capacity. The young man 
himself was at least uncertain about it. 

And yet, within eight months, he holds a position so 
important that you see the results of his work in nearly 
every magarine you pick up. 

We are finding such men for our clients, in their own 
organizations. 

We can do it for you, 

Hull particulars upon request. 

Dr. Katherine M. H. Blackford 

Employers' Adviser : Suite 1927 
50 East 42nd Street. New York 




10 HAMILTON "GASTEAM" ENGINES 

Helping Ford Produce A 
Submarine Chaser Daily 

SPEED must he the keynote in building tfac fleet Out will 
"get" the U-boats. SPEED Lai been the keynote of the Ford 
f olicy. SPEED depends upon perfect organization and 
equipment. 

The Ford Engineer* selected Hamilton "G*Jtt4m" En&intt be- 
cause they combine the high efficiency of the gas engine with 
the reliability and close regulation of the steam engine 
Special devices utilize the waste heat from the exhaust fl*r» 
and jacket cooling water, 

They are doinf their full shaft "T* m*kf 

tkt wot Ui safe far Democrety." 

THE H00VEN, OWENS, RENTSCHLER CO. 

HAMILTON -CORLISS ENGINE WORKS 

'uSST €?«£' HAMILTON, OHIO, U. S. A. 



r 



■Patents as a Factor in Manufacturing! 

By Edwin J. Prtndle 

THIS book, the work of one of the leading patent lawyers of the country, does not aim to 
make the manufacturer his own lawyer but to open his eyes to what it is possible to do 
in connection with patents, not for the purpose of his doing it unguided by legal ad- 
vice, but to suggest to him to what ends to ask such advice. There arc many manufacturers 
who could and would strengthen their position commercially through patents if they hut saw 
the neglected material at hand, or understood the fuller possibilities of material of the avail- 
ability of which they are already partially aware. 

Patents are the only legal form of absolute monopoly and yet many — in fact most — owners 
of patents and of patentable inventions do not fully understand what their rights are under 
their patents. 

What, for instance, can you accomplish by means of a patent ? How can a patent be bought 
and sold ; how, while getting all the benefit possible in your own field, can you make money 
from your patents by permitting others to use »hc invention in other and non-competing arts; 
to whom does an invention belong that is worked out by one of your employees ; how can you 
protect yourself from being supplanted by improvements made by your own employees — in 
fact just those points that you and every other executive need to know are covered in an au- 
thoritative understandable way. 

It is unnecessary for us to enlarge on the im- 
"1 portancc of the subject which the book treats. 
What you want is to know just how this book 
will add to your equipmcnut as an industrial execu- 

Itive. Therefore let us send it for your exam- 
ination — look it over a week, study its application to 
your work and then— if you wish— send it back 
without obligation of any kind. Otherwise just 
send us two dollars ($2.00) in payment at your 
convenience within thirtv davs. 



T. j* t>uf an J mmi. 



EXAMINATION ORDER 
INDUSTRIAL MANAGEMENT 

6 East 39th St., New York City 
Without obligation tend for my examina- 
tion Prindle'a " Patents as a Factor in 
Manufacturing." If I do not want to keep 
it I will return it after a week's examina- 
tion otherwise I will send you two dollars 
at my convenience within thirty days. 

Name 

Address 

City 

Firm 



==J« 



Industrial Management 

6 East 39th Streot New York City 



When maUinc inquiry please mention liTOt'f TRIAL Man^gpment tor March 
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CONSULTING ENGINEERS 

Management, Production, Construction, Power Plant, Etc. 


W. G. ABBOTT, Jr. 

Research Engineer 
Development of Inventions, Special Ma- 
chinery* and Industrial processes. 
Chemical and Electrical 

Laboratory WILTON, N. H. 


JULIAN KENNEDY 

ENGINEER 
Pittsburgh, Pa., U. S. A. 

Cable Address, 

ENGINEER, Pittsburgh 


James E. Morrison Co. 

1 162 Penobscot Bldg., Detroit 

KFFICIENCY ENGINEERS 

Shop Organization, Factory Pro- 
duction and Manufacturing 
Costs 


THE ARNOLD COMPANY 

Engineers — Constructors 
Electrical— Civil — Mechanical 

105 South La Salle Street 
CHICAGO 


EARLE C. BACON 

ENGINEER 
Moisting, Crushing arid Mining Machin- 
ery 

llavemcyer Building, New York 
Tele-phone Cahte Addreas 
»44T Cortlandt "Custodian" 


. M. KIDDER, A.S. M. E. 

Consulting and Production Engineer 
Factory Organisation 
Costs, Efficiency, and Control 
Enhancing Production 
Its Wp! Mnd Street New York 
' Phone: Columtras 10*0 


BAKER, SUTTON 
and 
HARRISON 

— 0 — 

Industrial Engineers 
Chartered Accountants 

Xpw York 
31 Xassau Street 


Industrial Organization 
Graphic Production Control 

IOI Park Ave., New York 


GEORGE H. SHEPARD 

Efficiency Engineer 

Consulting practice suspended until the end 
of the war. ^Jnyir. coreapondence with a 

Address Navy Yard NORFOLK. VA. 


The S. R. Smythe Company 

Engineers and Contractors 
Steel Works. Rolling Mills, Blast Furnaces, 
Hot Blast Stoves, Furnaces for all Purposes. 
Operated with Producer Gas. Natural Gas, Oil 
or Pulverized Coal. Coke Ovena. Gsta Pro- 
ducers, Hand Operated or Mechanical. 
Schild Sliding Gas and Air Reversing Valves 
Tlie Valve of the Era. 

Highest Efficiency Guaranteed- Pittsburgh, Pa 


WILLARD C. BRINTON 

Consulting Engineer 

Problem* relating to IndustriiT. Pbnl Location 

Transit Building 

7 E. 42nd Street NEW YORK 
Tel. Murray Hill 2114 


E. St. Elmo Lewis 

Personal Counsel for Executives 

• a » 

in Organization, Management, 
Sales, Advertising and 
Marketing Problems 

Correspondence Invited 

it- West Eort Street 
Detroit, Michigan 

.14? Fifth Avenue 
New York 


H. F. STIMPSON 

ORGANIZING ENGINEER 

The chief functions of an organization 

"1 r f rt-4*<*l \' 1 111' milll it i ■ t iiir -nwl sntilfi ties 

die io.ci\ ink,, luiiiiiintiijc aim dppiMiik 

INFORMATION in the accomplish- 
ment of human purpose:,, 
tns.r. Dean St Brooklvn. N. \ 


C. A. DIETERICH 

Counselor it Law. 
Solicitor of U. S. and Foreign Patent* 

?;>" Broadway, New York City, N. Y. 
Litigation affecting Lettcri Patent, etc. 
Special attention devoted to inventions relat- 
ing to 

STEAM ENGINEERING 


F. F. UEHLING 

COMBUSTION ENGINEER 

l-VF.L ECONOMY 
71 Broadway New York City 

C -' " ' ~ - r ■ - - — ■ — 


KERN DODGE 

Consulting Engineer 

Morris Building, 

Philadelphia, Pa. 


Ordnance Engineering 
Corporation 

Equitable ruilding, New York City 
Cahlc Address. "Lcygrand" 

Government Contractors — Consulting: 
and Purchasing Engineers — Standard 
and Special Equipment for Manufac- 
turing—Munition Supplies. Ordinance 
and Small Arms, Manufacturers of 
Trench Howitzers. Grenades, Mines 
and Mine Signal Systems. 


TO MANUFACTURERS 

OF WAR MATERIALS 

The care and energy you give to 
pr>>l>lcms of production is duplicated In 
us in solving your engineering and 
construction problems. 

Westcott and Mapes 

INCORPORATED 

ENGINEERS 

Consulting Constructing Managctncnt 
New Haven Connecticut 


Illinois Engineering, Auditing 
and Public Relations Co. 

Successors to 
BENEDICT, BOYLE k STHONCK. Inc. 
Engineering — Public Relations — Accounting — 

1SJ So. Michigan Ave. Chicago. HI 



When making inquiry please mention Inol'SIRIal Management for March 
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OPPORTUNITY DEPARTMENT 



WANTED: 

CORRESPONDF.NCF. WITH HKlll CRAl>E 
MfcN . The undersigned invites correspond- 
ence with men qualified for executive, ad- 
ministrative, technical, engineer m$> manufac 
luring or professional positions carrying ttl- 
aries not letu than $1,500 and up to $25,000, 
I provide a confidential high grade service, 
designed to locate openings through corre- 
spondence, and to conduct confidential pre- 
liminary negotiations without jeopardizing 
present connect ton t. This is effected through 
an active, const ructivc. individual camtiaign 
for each client; in strict confidence. KstaV 
lished l»t0. not an employment agency. Send 
name and address only for explanatory de- 
tails, R. W BIX BY, G. 1. Niagara Square, 
Buffalo, N. Y. 

EMPLOYMENT 
MANAGER 

DESIRES POSITION' TO RE- 
DUCE LABOR - TURNOVER 
- NOT TO STEM. HELP. 

Address lUix 316. care of InduHrial 
Management, n Eat.1 :i9tli Slicn. 
New Vork. N. V 



Assistant to the President 

M»iu«..r .if > Msnofactiirliig Corpo 
•Hun uV»lr»J li, • mnp-lcnt Indus- 
llilrly Oradune Kiigliii** 




Engaged two j.ars In miislrurlluri anil 
And seren years a* cuu.ultatit In tuilimirlal sr.il 
nprracl»ci. Ksperli.|i.-ed Hi w iilw. rin, </ 
Industrie Including teitue. maohln.ry. foundry and 
■leel Wishes now id obtain settled address, offer* 
.nurturing rnferenocs Wot 3s* Industrial Manage 
mm n I i.l lull, street M roil N t 



Factory and 
Foundry 

Executive 

An established and rapidly growing firm 
manufacturing farm implements and 
also making grey iron automobile and 
tractor castings seeks the services of a 
capable factory and foundry executive. 
He will work directly under the Vice- 
rresideut in Charge of Manufacturing 
and will be responsible to him for qual- 
ity, quantiu and cost of the product. 

lie must have the thorough, practical 
knowledge of grey iron foundry practice 
which will enable him to direct the 
foundry superintendent. 

He must prove his ability to organize 
and direct all the manufacturing proc- 
esses—foundry, machine shop, wood- 
working, finishing, etc.. in such a way 
a% to bring the complete product through 
on time, a 
schedules. 



ACCOUNTANT 



"HELP WANTED 

An accounting and engineering firm of high 
standing requires for its staff several senior 
accountants system and cost men, efficiency 
and industrial engineers. It wants men of the 
highest standing and diversified experience 
Crifliprnsatinn ' Salary and share of profile. 
GNl fult details a» to experience, education, 
average salary earned past five years, age and 
when available, Add re** Box 377, Industrial 
Management, 6 Kaat 3!>th Street. New York. 
N V 



WANTED: 



1 



Mechanical draftsman anil engineer for 
Architect'* office in Middle West Mint be 
informed on mechanical work usually incoruo. 
rated in Plumbing. Heating. Electric Wiring, 
ted Ventilation. Write giving eaperielicr, 
references, and salary desired to Box No. 178, 
Industrial Management, » East 31>th Street. 
I NVw York, X. V. 



Wanted by large electro-<hc 
a resfionsible position ofleri 
tin. A thorough knowledge 
eral accounting, and ability I 
vise the work of iither 



ual cont|iany for 
gixi.l oppoftam 
of cuM an<l gen- 
direct and super 
uiiatdica- 



lions. Please state age, nationality, liability to 
military service, and experience in detail. Ad 
dltli lt,,x HM, Industrial Management. « East 

asih Street, Sew Vork. X. V. 



WANTED 



(iradttatc of Technical School or equiv- 
alent, w ith sonic machine shop experi- 
ence : not subject to draft; as assistant 
to engineer in Manufacturing Concern 
located in Metropolitan District. In 
reply give full give particulars. J. S„ 



reph give lull give pa 
Hon .»i.,-\ N. VT City. 



FOR SALE 

Immediate Delivery 

Engine driven T>. C. ISi V. Generator outfit 
CcMMlsU of I Sioux City Corliss simple engine. 
IS" s ; • . with -' v IV face rlv -l..cl, 7 * 111' 
at iki K 1> M Approximate weight 16,01)11 lbs. 
1 Crocker Wheeler. 85 K. W.. direct current. 
I til Y-«,4 K.P.M. type C. C. D. generator 
w.lh base t.ulley and U." belt. 

Foregoiiig in first class condition ready for 
Extensive changes in our (riant is 



• ■ • . ,-. •.;__;_„ reason for sale. Price on application Key 

maintain definite shipping , lnllc .,,„, s VVlrt Co Vror \^ Wmoa _ 



He must have a record for ahility in 
handling men and keeping their respect 
and confidence. 

We want a man who is now making 
good on just such work hut who wishes 
a chance to grow. We must have an 
exceptional man for this position. 

Your reply will tie treated in strict con- 
fidence and no investigation made of 
your record w ithout first consulting you. 
Address Box tro, Inihstmal Manage- 
ment. 6 East Jtjth Street, New York. 
M. Y. 



Intiirmatiou wanted in reference to 
Stephen R. Krom Dry 
Concentrating Gig 

Owner please communicate at once giv- 
ing dimensions, condition, location and 
price. Address Box 3&2, Indpstrial 
M vnai.i \ii nt, 6 Iiast .toih Street. New 
York. X. V. 



Opportunity Department 
Rates Quoted 
on 

Application 



EDUCATIONAL DIRECTORY 


Clarkson 
College of Technology 

Organlud uniste 'ctaarSr"?* '{be^Unlrmllj of tha 
Stala of New York 

Courses Isadlni to dsgrssw of ins V rues ratty, at 
Barh.s-r nf Bclenca tn ITwoUraL Civil, Electrical and 
aftvbxiitral Engineering Four yeses of thorgsagh 
training and resident mtlsg. work. 

The. Clarkson Bulletin, published quarlerly. mallM 
on applk-ation 


University of Pennsylvania Sheffield ^ 3cie, ^ N Jeliod 
towns scientific school °* *«*' 4 5 University conn. 

Courses in Mechanical. Electrical. Civil and t ^^,^n l ^L^^ X JS\£u^ U '^ l wiS!! i ' 
Chemical Engineering Architecture and Chem ^lo^: Minrt, **, and O«log, :liT.t'udle. pwri: 
islty, Extensive modern lilnii..l..nrs with tin- t„ry to kllnn.t anil Stetaliurgj; In Biology, sruh irwds] 
surpassed equipment. for information, ad- reierenrw t<. [.reiiaralliin Tor a Medical fours*; and In 
diess John Krarer. Mean Towlie Scientific Oenrral fw ien ill. ■ jou.li.. >llli Kngllsh. rrsoch. Bpan- 
School, University of Pennsylvania, Phila y* ^ .JlT^ i in-i Eeo"omy. Ulmurj. r.r 
slsrlpHi^ 1'rs.fe-.- Huuell H rhHMr,4, n . Dtraetoe 


Lafayette College 

E ASTON, PA. 
Thoroughly equipped technical cotitset in 
Chemical, Civil, Mechanical, Mining and 
Electrical Engineering and Chemistry 

For Catalogue* »ddrtM 

Tin Rti.miA«. 


INDUSTRIAL and TECHNICAL COLLEGE 
Cards quoted on application to Advertising Dept. 

INDUSTRIAL MANAGEMENT 

6 EAST THIRTY-NINTH STREET NEW YORK 



When making. inquiry please mention Indimhial Manaci mfn i for March 
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Here are fwelve successful men 
preparing for sfill <£reafer success 

— and how the lesson they have learned 



James Leffel rk, Company. 
Springfield, Ohio, make turbine 
engines -good turbine engines. 

Twelv e men in this organization 
are enrolled in the Alexander 
Hamilton Institute. 
Most of them are past 
middle age. Included in 
this group are the Pres- 
ident, Vice - President 
and General Manager, 
Treasurer, the Sales 
Manager, Superintend- 
ent, two depart merit 
managers, a salesman, 
two draftsmen and two 
foremen. 

The motive that 
prompted these men to 
enrol was the determi- 
nation to better themselves— to 
learn how todeveloptheir positions 
— to make themselves and their 
work just one hundred per cent 
worth while. 

To accomplish this, for these 
men in their maturity of years, 
there was only one open course, 
only one way. There was only 
one thing to do: 

To master the essentials of business — 
to acquire a first-hand and practical 
knowledge of how all business success 
is built —to absorb for application in their 
own day's work those business facts and 
bas : c fundamentals which underlie all 
business. 

These men are acquiring valua- 
ble mental capital 

These men have all progressed 
far along the business highway. 
But they realized the need for 
something greater than their own 
experience to carry them on. 

The bigger the man in business, 
the greater the natural need to ab- 
sorb more business knowledge — 
the stronger the desire to have 
actual contact with other great 
business minds. 

No business brain can be suc- 
cessfully nourished without using 
as a feeder the best product of 
other more successful brains. 



is directly applicable to You! 

The function ol ihi Alexander Hamilton 
Institute is 1 1 give you thru it* Minimi IIum- 
neas Couise and Service the best thought and 
experience at hundred), ot successful business 
men -to bring them toyouinthe most prac- 
tical, most interesting and easily readable lorm 
for absorption in j our leisure time. 




1 



This Course and Service gives you a 
thorn understanding of business! undamenlals. 
Once mastered, they can be applied success- 
fully to any business. 

If you are an Executive in your own 
business or another's, to develop yourself 
and your inb, you need (he positive helpful, 
ness the Alexander Hamilton Institute can 
bring. 

If your eve is on the Execun ve desk ahead, 
you need the business information this Course 
lurnishes. You need u more nnir than rver 
because the need tor bettet Executives is 
greater now than the business wurld lias 
ever known. 

Wherever the wheel of business 
turns — the need it great 

Opportunities abound in every field. The 
demand tor trained men is far and away in 
excess of the supply. The war is forcing 
thousands of businesses (o rcad|ust their Ex- 
ecutive staff. Every man called for duty 
"over there" affects the status of some other 
one man here. 

The sooner you enrol, the sooner there is 
brought to ycu the business information that 
has been successfully applied by hundreds 
of our subscribers. 

Doily we. are in receipt o( storie.s of Suc- 
cess won bv men who have applied the 
principles the Course explains. 

These letters come to us from nil sections. 
From the big cities, the villages, and even 
the remote and isolated mining camp- 
proof conclusive that environment is no bar 
to advancement. 

Wherever there is a man with the deter- 
mination to take the Course and apply the 
principles, there will be developed a clcar- 
Ihinkmg. quick-acting, understanding busi- 



ness quantity whose services are always in 
demand at the highest market value. 

The kind of men enrolled 

President; of big corporation* nr <- often 
enrolled fur the Modern Business Course and 
Service, along wirjl ambitious 
young men in their employ. 



Among the 65,000 subscrib- 
ers are such men as A. T 
Hardin. Vice-President of the 
New York Cendal Lines; E. 
R. Behrend, President of the 
HammermiUPiipcrCompany; 
N. A. Hawkins. Manager ol 
Sales, Ford Motor Conqiany; 
William C. D'Arcy, President 
of the Associated Advertising 
Clubs of the World: Melville 
W. Mix. President of the 
Dodge Mfg, Company, and 
scores of others equally 
prominent. 




In the Standard Oil Company 291 men 
are enrolled in the Alexander Hamilton Insti- 
tute; in the. United Slates Steel Corporation, 
450; in the National Cash Register Company, 
194: in ihe Pennsylvania Railroad Company, 
108; in the General Electric Company. 300; 
and so on down the list of the biggest con- 
cerns in America. 

Advisory Council 

Business and educational authority of the 
highest standing is represented in the Ad- 
visory Council of the Institute, 

This Council includes Frank A. Vander- 
liti. President of the National City Bank of 
New York: Judge E. H. Gary, head of the 
United States Sleel Corporation: John Hays 
Hammond, the eminent engineer: Jeremiah 
W. Jenks. the statistician and economist and 
Joseph French Johnson. Dean of the New 
York University School ol Commerce. 

Get further information 

A earelwl re-Mtine ol ihe 1 1 2 p»rr book. For g > n« 
Ahead In fSusipett." will thovr yml hnw you can de- 
velop vmnetl toe bigger rerponsibitaiei the same at 
these twelve nieti ,n ihe Leffel Company are doing. 

Every ftmn *nd «*xwn*n wih either • business or a 
career lo guide to b'fgeT. surer merest should rejd 
this bmik SntrplY til) oul »ml reiul ihe ftflUflrtl hrli.w, 

Alexander Hamilton Institute 



21 I Astor Place New York Citv 



Send me "FORGING AHEAD 
IN BUSINESS '-Free 

Ntme 




B*inne:i 
Addrej, 



Huirnef-r 
P"S«itm_ 



When making; inquiry please mention ItttKJftTMAL Ma\ai.kmknt (or March 



Digitized by Google 



10+ 



INDUSTRIAL MANAGEMENT 



March, 1918 



WORTHINGTON 



Larger Plants, Larger Facilities 
and Larger Production than any 
other pump manufacturer in the world. 



AIR COMPRESSORS PUMPS CONDENSERS 
OIL ENGINES WATER METERS 




WORTHINGTON 

CENTRIFUGAL 

PUMPS 




LA ID LAW 
FEATHER-VALVE 
AIR COMPRESSOR 



lllllli!l!l!lillllll!l!!!ll!lll!l|l!lfll 

A complete service 
to the power plant 

There is a Worthington product for every 
department of the power or industrial 
plant, designed right and built to give 
good service with low power and up- 
keep costs. Worthington is a big line 
to choose from — a safe line to choose. 



Catalogues on request 
WORTHINGTON PUMP AND MACHINERyCORPORATlON 

New York Office, 115 Broadway 



Branch Offices in all Principal Cities 



I 58. 4 




COCK ECO 



Belting Is as Belting Does 

Belting it as belting does and it doe< in direct proportion tu what it i 
It ii made right and told right— on a "money-back if not as represented ! 
Ask (or the details. 

Cochcco is quality belting— to the last detail* that's why it tlott the high- 
grade work which ha* built up it* wonderful refutation. lAiring 76 yeart 
not one Cochcco Belt baa been made which has not measured up to the 
standard first set — the heaviest and best center ■lock, oak Uwned leather 
made up into Mting with the utmost rate and attention to detail. 

Every test ever made — and there bare been many, has proved the greater 
economy of Cocbeco Belt when compared with any canvas, rubber, special 
tannage or low priced, low grade leather belt ever avid. 

L B.WILLIAMS & SONS 

DOVER, N. H. 

14-16 N. Franklin St., Chicago, III. 71-73 Murray St., New York 
157 Summer St., Boston, Mau. 




When making inquiry please mention Inch stmal MakagemenI fur March 
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The advertisements of the firms listed under each heading can be found readily by reference to the Alphabet- 
ical index. See pages i-'t and uj. 



It. u . Min »••. 



Accountants. 

Arrlit-r, W. 11 , A Aa*i«-Utea. Xe«a Y,irk. 
ll.kcr. Smiwi * JUrr;,nti New York, 

». T. 

Uimn. Ilkbat.U A IV. Nik Yurk. -V. T. 

KnurMirl A Co.. C. It, New Vort_ 
Mrrtli.nl.' Audit A A.Tuuntln, Co.. Inc.. 
\« York 

tvuwll, YVellluataail A Co., Iloatui. tin. 

Accumulators, Hydraulic 

Ml.-. Hcrm-nt Pood to. Nr. York. 



and 



Air and Gas Compressors. 

Mlf. Cu . Mil*. 11 in-. Wl. 

Pneumatic Tool Co . Oik-aero 
York 

Illgafliill llai.d «.. . Mn York. 

M* Corla.e KrifMie Work.. r.n». r» 

N"i.^r'.w''«Ti. U '.V-»'.lk. Coi*^* 111 

Air Drills. 

Helwlf Mff. IV M Fml 
Hand US., No 



Air Hosts. 

Bum 4 IV C W . Nr. York, 



Acetylene 
Service. 

f tm o UK 'o.. luc. 

Aero Pulverizer. 




R T. 

Air Separators. 

ruui, a 

l-lllo. New Y,..k. X. Y 



Air Washers and Humidi- 
fiers. 

Carrier Air CondltionM, C> . New York. 
Wiadtraant Co . R P . Hoohn, Maea. 

Alarms, High and Low. 

Poihoro Co. . The. rVar*ar«>. Maea, 
Taylor ln.tromr.il ON., elootiaelar. K. Y. 

Alternators. 

Uenrral H,.-tr|.- Co. rV-honoeladj. X Y. 
Kdlrw.y laynArao * EBflrae Co.. Illdf- 
Pk. 



Ammeters. 

General KlevtrV Co.. rVrarraertadj. K Y 
John.-klanrlil. C«.. H. W. New York. 

Mr, c. inu- 



r, York N V 

Automatic 

Jun-fl.iJ. Mat-h. A P'lr Co.. 

at Y. 
Babbitt Metals. 

laalirteeUn, Metal Co . New York. N T 
klnrtbant A Ream. Co.. Mill* 



Ball Bearings. 

■ " Co . - 

K Y 

Fkflilr Ik. rim I'a, The New llrl 
Conn. 

NVenia Co c< Amerlra. New York 
S K. P. B.I1 Been,*, Co.. Hertl 



Bearing Metals. 

I.*l.rt-attnf Metal Co . New York. X Y. 

Co., Phlla 



Bronze. 

Ji.M,.* BmiM Co . New < eel la Pa. 

Merchant A Krana Co.. Philadelphia. I'k 

Bearings, Die Cast. 

Franklin Hit. IV.. 11 1L. ".jracu... X Y. 

Bearings, 

rArau Bwui 



Boilers. 

Ain.%. Iron Work.. <H**,o. N. Y. 
Ii.l.„,k A Wllmi Ci, , XVa. York 

A Mao* Co.. wm. It.. PttuDuifk. 
A .«..n lo. fanjuel. r.wrvm. 
X. J 



Bolts and Nuts. 

Iluiaell. Ilurdaall A Ward Holt A Nut 
Co . Port I ureter. N, Y. 

Bolt and Nut Machinery. 

Grrenflrld lap A l»e Corporation. Urewn 



Xoewaa Co. of 
B K P. Ha 




K Y 



Belt Cement. 

Gr.lou A Knight Co.. TIM. Wor.een 
WUUatt. A Hone, t B.. raorer. ML H 

Belt Conveyors. 

IkmM C R II . phllailerphle. 
PaMuell A Hon OS., H W. airaaa. 
I.ISord Wood Co. Hudat,.. X. Y. 
Hunt Co . C W . New York, 
Jeffrey Mf, Co. Colutnbua. 



Boring Mills. 

Xil«-»'«n»rol-P«.,l Co.. \nr York. 



Belt Di 

Tli. Oraton A 



Co . rMlaV 



1 B. 



Belting, Leather and 
Rubber. 

Omnia A Knliht kin Co . Worcot.t 
Mtw 

JrlTm Mff Co . Columtiu.. 

iolina M.nrllla Co. H W. New York. 

WllllkUia A *».., I V. taoter. N. II. 

Belt Lacing. 

Wllllkliu. A Hmia. L B. . Botor, X. H. 

Belt Makers' Tools. 

Thr OHM A Knldil M>| Co.. Wirna 
trr. Mi.. 

nillUtru. A Situ. I II. borer. X. H 

Bending Rolls. 

Nile, rkmicl Pood Co.. 

Billetts, Steel. 

La Uellu Iron Work.. I 

Bins, Steel. 

l-uprii, SOI 01 PMH, I 

Blast Furnaces. 

Kraioeila. IS'alur, 



Blooms. 

U I'-'i;- Iron Wkk.. 



.ring Tools, Adjustable. 

Uoauicr Co. Ckrriklul. U. 

Brkkes, Magnetic. 

C.mlr..|»tr A Mf«. Cax. < Irnc 
Co. adi tauta 3S. Y 



Friction. 

A Ml,. Oak, 
Co.. rklirtipctadj. M> Y. 



Brass Makers' Lathes. 

XlUr. h>l»»lit-Pur«l Co. .Near York. 

Brick. Fire. 

lleurar A Hon H.,.„. Xrw XoA 

^ Brick^c^Tto Machinery. 



Bridges, Roofs, etc 

. A H.«.a Co . W 



ft . Pm.bur.-n. 
Co.. clmUnil. 



Brine and 
Covering. 

Arntolf,.!. Cork kml 
Pltt.tiurrJi. Pi. 

Co.. II W 



Pipe 



Su.ub.uaUU. O. 



Blow Pipes and Burners. 

Arur-rli-kli (lea Pairtlkeo Ik, No 

Blow Torches. 

Preel-o Lite Co., Int. tradlknkjx 



Blowers. 

Arurr'i-tii C.u r»m«a <V . Now 
Italr.v. r.jrfi. Co. nulT.li.. X Y 
«i-ii"«I Uleflrlr Co . Xrhrmorlkd) p, N. Y. 

Co. R P. Ilvle p.rlt. Mtja 
n Tir(.ll>r Co , Hartford. «Yna>. 
Co . U J . No. Yirfk. N Y 



In.ut.Hiin Co . 
New York 

Bucket Elevators. 

Ilrauninnt Co . 11 II . PbiladalfaliU 
C.ld«.ll A «.«! Co.. II. W. Chlcaeo 
lilff, r.l Wand Co . Hudoin. N Y 
llont Co . e W . 
J»SV., Mfg. Col. 
Link Bait C. 

Buckets, Clam Shell and 
Orange Peel. 

H„»^l IV. Nw York. X. Y. 

Buckets, Electric Motor. 

HayuarJ Ca. , X,na York. N. Y. 

Buckets, Dredging and 
Excavating. 

Co . Clrae 



tlrton A Hl«iir,rmi.rr Co.. llunllni 
laid. 

WatlBkan - Bearer Marfan Co.. Clara tea 



Building Materials. 



Co.. fill 




Blowers. Steam Turbine. 

atiirteoanl Co.. B P. Ilotlon. Ilia). 
T*rn- Hta.ro Turtrtne Co.. Ilartrord. Conn 
Wiiia- Mff Co.. U J . Nan York. N Y 

Blue Printing Lamps. 

Coofarr Ueaalll Kleetrte (V. Hor^Aon, N.J. 

Boiler Fronts and Fittings. 

Lmunontal In... WToi Thr. llmnkljr. 
Israeli Co. W» 



Aoatln Co. Oerelknd. O 
tk-a.r. A Son. !■».. Wro B. 
Stone A Wab.inr Eorria 
Mam 

Truaoad Conrreta Steel Co . Dalr..!!. 

Bulldozers. 

Xllaa Bomont-Pond Co.. New York 
Wood A Co.. & D. Prdla.. Pa 




Merchant A Kaaaa Co.. Ptilladeuphlk. Pa. 
I'lioaphor Ilronia Hmalunf Co., IM1 , 
Philadelphia. 

Button, Push. 

lriectrtc Canilroller A Mff Co . t laa»- 
^land.^u^^ -r^rwatad, 

Cable-Railway Machinery, 

Hunt Co . C W . Xe« Y.»k 

Jaftrej Mff. Co . TUa. Columtuu. O. 

Cables, Electric am 



JUeel A WUe Co.. 
Xe. York 
General blaairlo Co., 



Cableways. 

aUiwrlraii Mlrel A Wire Co., Clu,«a» 

Xeu York, 
Hunt Co.. C. W.. \Ve.t Xma BrifliHaa 

X. Y. 

Lambart Holat Ei« Co . Newark, N. J. 




Calorimeters. 

l*an-o Comrauiy. New York. 
!MiaelT>T A B.adeiilatrf alfe, Co.. Brook- 
D». K T. 

Cars. 

Kaatoo Car A Corotnartloti Co., IU.taaa, 
Pa. 

Hunt Co. C. W., Xaw York 

Car Dumpers. 

Brown HolatlDf Mat-bUiiTy Co, Clr-ro- 

laratl. Uv 

W'elltnaii'lloarer-Morfan Co., ClereLtnd. 

Car Shop Machinery. 

Xlarai-llearieol-lviid C-.v, Xaw York. 

Case Hardening Process. 

Atraet..a.u Uaa Kuru. N Cu „ Xaw link. 

Castings, Brass, Bronze 
and Composition. 

*,hraa«ut Brultae Co. New Caatle, Pa 
l'lioar>bar Bruuae KiorltUif Co. PIUul 

Castings, Die Cast. 

Irauklui Mff. Co.. U. II . Mnai-ua.. S T. 

Castings, Iron and Steel. 

Caldaiell A Kon CBL, II. W., Odi-aao 
Ucorrn Uwena-Baailarliarr Co Hamllt«ea 

0 

JnlTrwr Mtk- CV. Columbia. 

Pftoafahor Brtuiae Mroolttnf (V., U.L, 

Pbilaifclptua. 
V ft t eat In n PI[o A P,|J Co New 

York 

Wrllman SeweM-Moriaii Co. Clrraland 
Wewl A Co. K I>. . Phlla.. I'k. 

Cast-iron Pipe. 

I'^^Caal Iron PUM * Ma. f,,.. New 
Wo.'al A Co . K. U . PIlUA. P. 

Cement Machinery. 

AMU ftialmcr. Mf, Oa . *" 
Btuinot <> . Caaittin, O. 
Caldwell A Sou. Co.. II W , o.loaao. 
Jrffrea Mrt Co , lAilamfau*. 
ft.ymnrwl Bit. Irorieii Pulrertrer <>>.. 
Cllaokfo. 111. 

Certified Public Account- 

Iton A Ok.. 



.oilman Wheel Co., < 
ntam..n.| Chain A Mff Co. 1 
JraTrej Mf, C., . Columbia. O 
lank Belt Co Chlew,. HI 

Co.. Ithaea^ N. T. 
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Chain Belting. 

Baldwin Cham Mfgv Co., 



Caklwell * Knu. ' .... H W. 
I l lull, * Mfg. Ca. 



i'.. . Cluuilina. 
Link tl.lt C. tlil-ago. I1L 

Co llt.ara. N. T. 



Chain Joints. 

Mono Chain Co.. Ill, a, a, N. T. 

Checks, Time. Pay and 
Trade. 

tame co. 



Chucks. 

Kiln nmim r»i»ii < o. x»« York. 

Circuit Breakers. 

Kleetrfc- Controller A Mfg Co . Cleae- 



Onnal EkcMc cu.. 



J. k v 



Clutch Pulleys. 

Dam iv. i. ■ P., Kn v,>«k 

Caldutll * Sue.. Co., 11 XV Cbl.ago 
Caldwell Co W. K. . Uilttrllle. K> 
Men-bAM * Erall. Co IllllaJelliUla Fa 
Wrtlman-*eaTvT-M.xgau Co. i lereland 

Coal and Ash-Handling 
Machinery. 

Co. H. II. Fhlladalnlila 

HlTtltlTH Co.. Clere- 

(k 

Cn.. II W. O.lrago 
OlOoed-Woud Co. tlu.to.lt. X V 
Ilatuaid I '.. . New Y,»k X. T. 
BlMIt CO., C. W.. Wr.l New Bright.. n. 
X Y 

Indo.trU! Worka. liar City. »h 

j <r.-.> xirt tv. c.iiumi-u.. 

Link Belt c. . i'lilraco. til 
ehenwrd Ken-tret t>ane A Hour Cu . Mut- 
ual Falla. X. T. 
w. Ilium Mm «.tin Cu.. 

Coal Bunkers. 

n#uum*wti Co. It. 11. |-luladeli.uia- 
Rruim tlol»llii« MailiUiety Co.. Clere 
land, ll 

UltT.wd Wool Co. Ilud-oii. N. T, 



Coal Bridges. 

Hrnun l|. i.ung Ma>-hlnerr Co.. Clare 

land. O. 
Hunt Co . C W New Vert. 
Link llrll Co Clikago. Ill 
J.ffrcy Mfg IV. Ttw iVihlllluua Ohio 
Mellmin !«earrr-M.>ega.i Co.- Cleeelaiid 



Coal Crushers. 

Cn,, N>W Yort 

Co KM. 

I. Co.. IMimitwI.. O 



Coal Screens. 

Itraurnoeil Co.. It. II 
I.lftoril Wood c o . II ■ l-o X r 
Hum Oi . C. «' . Stn York 

MM Mfg Co. 



Cocks, Gage. 

Powell Co ttni Clinlnnall 
Pratt * Cad? Co.. Hartford. Cntu. 

Cold Storage 

Arauarrong Cork 

Plltaluirgn, fa 
Joblie-MacOllr Co II W . 

Concrete Mixers. 

ft Co Colon 




Concrete Reinforcement. 

North We-tert, F-ipanlfd Metal Co. Chl- 

eaan. lit. 
Tru~d Conrreie Marl Co , I Kalm 



Shells, Welded 



Steel. 

Continental nan w.». 
N. T. 

Condensers. 

Allle Chalmrr. Mfg Co 
WeallliahoUM Mariana Co.. PltljibunJl 

Continuous Elevators. 

It Co . It It . Philadelphia 

II A Hon Co . II. W , Chicago, 
Wood Co . Hudmn X Y 
Mfg Co, The. Culuiwfnu. 0 



Contractors' Cars. 

Car * C'laaHi aottflal Cu 
la. 

CO . C W New Y.iek 
. tteatvr Morgan Co. 

Contractors. 

.1 Co . CarTe.end. 1 I 



Controllers, Electric. 

Eli.- (Ynuuller * Mlg Co. clrretand 
Uenernl ■lerlrli- C... toliaiiaalaaty. X. Y 
W M llxigh.iuae ElorUlc at Mfg. Co . Pllta- 
uurgb 

Conveying Machinery. 

lloatim .in ... I! II . I'liili l.'l-..Mi» 
Buffalo Foerr Co . HiirTalo. N T 
CaWw.ll aV Sort Co.. II. U n.l.-ifj. 

lilltoiil Vtoud Co.. IHaJauat. X. Y. 
Hunt Co . C. « . «.'.( Xr« Bttthiuii 

N. T. 

Jrffrr> Mfu Cu. . CiaVjnttiua. 
Uuk lUlt Co.. CliUago. Ill 
.tla'.boaa tiranlr Carrtar Co. Kll»oud 

OK '**- 

Xarl^a.al N air Co Chl.TW Kalb. Ma.. 
Klunrraiil Co. It I'. ll>Ua fark. M**, 
Wallniao sratt-r-M -fnaii l"u , ctaaataitd. 

Coolers, Air. 

I'owrf Hcatolalty Co . Naar York 
Mlurtaranl Cu IV 1° . 



Coolers, Oil. 

C.mx.m Kuo.ll to.. Nan Yolk. .V Y 

Cooling Systems. 

.lliul.»ai.l « .. It V . Boatotl Ilui 



Cooling Towers. 

I • Hoc Tuo.f c. x,.» v > 
!»tu.».r. llaurga J . Ifl l^^il* 

Corkboard Insulation. 

folk atli. I liinlallnn Cn. 
fa 

Jotana Minatlla Co. II. W . X.w York 

Corliss Engines. 

Alll. n.alou.la Mfg. Co.. Mlloraukao. Wit 
Hall Lliglno Co . Kalr Ca. 

Co- 



Corrugated Furnaces. 

Cunlllimttl ln*i WTtv . Tlir. itlOTklyn. 
X. Y 

Counters, Production. 

Vaclct Mlg C.. . Ilartr.,,,1. l out, 

Counters, Speed. 

Vp^trr Mfg. Co.. llulfofd. Dam 

Counting Machines. 

Xaltawl rVnh- Co . I Til »l*o Kali.. 
TroUr Mfg. Co. nartfunt. 



Couplings, Shaft. 

laldai'll at ftut. Co . II. W. Culi-MD. 
JpfTt.) Mfg CO.. Tllo. L'ulollU.uv tl 

Couplings, Flexible. 

Euo-ulo Controller at Mfg Co. CVra 
Und. O. 

Cian. ko IV. Xaoi Rauiuulrlt. X. J. 
Iloorral Eko lrlr Co ft Ittno'lady, X. Y 
Llunl EiigttiorrliM C . MoaiMatr. X J 
ymlth Srrrrll Co.. Inr . X»« Yort 



Claae 




Cranes. 

Fln-ou ll.otittig Va.rilorry Co.. 

laud. O. 
Hunt Co.. C W.. New Yort 
Industrial »'..rk< llaj Cll>. MU h 
Manning M.t«. II * M-- r» Xau York 
NlUa IWrnent I'ond Co.. Now Tort. 
>,'(,( i ■ 

MM, 

Ittton aV S'rtnt.rrnnfT Co., 
bid 

Saiao Clartrir Crana Co.. 
Miepar.l Kliv-trlr Crana at II.M« Co . 

tour fall.. X. Y. 
ttv.tlma*.*-a... Mnnrao «V. 
Wuu.1 a. Cu , R D . 

Crane Motors. 

Ilan.ral KWtrt' <o . JVh.Ho ta.lt. N T. 

Wa.uiiab.ajM EWtrtf a. Mfg. Co . Iltia- 
l.urgh 



cv. ItiuTalo N T. 



Cutting Off Machines. 

Treat tt Ute Co.. Inc. liidlaiiaia.lu. Mat 

Cylinders. 

tlraier TaiU Wua-ka, Wat . Eaat Cril.ar .. 
I rid 

i i.iittuoulal Iron Wk. . Tl^ BRxatlyn, 

X. Y. 

National Till* Co.. rm.loirgli Fa. 
rsrajfl at riono Cat. Win, It., iiakamit. I'a 
I it. Caat Iraa I1|U> at FJy iv. . Xi» 
faaaj 

Derricks and Fittings. 

Ila.oar l Co S.-o Yort. N Y 
l~lu«nal Work.. Ka» City. 
N.-rttioru KtiglDrartng Worka, 



Dies, Self-Opening. 

remtk-ld Tap 4 In. Cuap. . 



Doors, Steel. 

Moar.l. Mfg. i o . I'ln ln-ii'l h 
Lupcona Son, Co.. Dartd. 

fa. 

M.niiant ft Erana Cat 



Draft Cages. 

faibaiO Co.. Ttie. CoytMiro. Mo. 
ft liaaBi r * ltuil>nlwg Mfg. Co . Brook- 
lyn. X. T. 
Taylor Inttmnient (W. llm-tieatar. X. T. 
I'.bUng loKlruro.nl Co. Nei. Tork. 

Draft, Apparatus. 

IlolTal.. Circa Cu . ItuSalu. X. Y. 
Wurtetant Co.. tl. K Hatfi t'art. Mao. 

tting' Mrg cu . L J . Kin tab, x. t. 
Drilling Machines. 

Ii.r-r.dl Itarvl Cn.. Net. Y.olt 
Nile, iiiwm Pond tv, Nata ratt 

DHUs, Bench. 

Buf/ao Eorga .V. Buffalo. X Y 



Drills, Electrical Radial. 

lateral Eltvtrkr Co.. S<t*r,e.tau). at Y 
Vila. Helmut Con.1 Cat, New York 

Drills. Rail. 

Xllea tk-nunt IV...I Co , Nrw Yurk. 

Drinking Water Systems. 

Amert.-an rtleel at Wire Co . Cblrago- 
.Na* York 

Armitroiig Cork a In.ulalli.n C- . t'lit.- 
Co . II W . Xe« Tort 



Drives, 

Olamolid Clialn at Mfg. Co, 

ln.t. 

M«i» Clialn c„ . Itliai a. X Y 



Drives. Gears. 

I'oolr EnglueerUiB at Ml 

mure. M.I. 

Slurt.'tajit Co.. B I*. 



«... Bald 



Drives, Lenix. 

MMtl at Co.. f. U. Xe» York 



Drop Forgings. 

..Uli„l HnMtaa HlualUtlg 



Co. Its., 



Drying Apparatus. 

Buffalo t.,rg» IV. BulTaln. X Y 
Buffalo Foundry at Marine Cu.. Btlf- 

falo. X. T. 
Mtuneratil Co. U. F. Ilrde Fayk. Mi>, 
Wing Mfg Co. U J. , N«« Yurk. X Y 

Dumps, Automatic. 

IWaunuxn Co It It . Ft.Ua. 
Hunt Co. c W. Near York 



Dyna 



lamos. 

Allla-Cyiatmen Mfg Co., Milaaukea, Wit. 
l.enrral Klef-inr Cot. Hchenoriaoly. N T. 
JefTley Mfg. Co . Columliu. 
Hldgua) ttxialiio at l.'ngllv Co , llldgouy. 
I'a 

wuri««.1 Co . B F lly.1. Fark. Ut. 
We.llnalo.UM K3K a. Ufa Co Flit, 
burgti. 

Ejectors. 

Walami ai M- Ilanle] C. , 



Electric Fault Finders. 

dremr l onlr.dk. * Mfg Co . Clr.r 
lanJ. (» 



Electric Heating Appa- 
ratus. 

Oeneral E.enrlu Co.. S.lieliecUdy. X Y 
\V.OI|r,al0H..e Klerlrlc « Mfg. Cu . FlUa 
ttuigli 

Electric Hoists. 

tlruirn Holntrig Matlilnerr Co.. Law 
laud. tt. 

Hum Cu. . C W . Xau fgfffe 
l^mliert H..i»t Kng. ■ o. . Newark. 
Maainlng. Maiwell at Moore. Near Yort. 
Xilei lWtaoul F„<ut Cu . Near Yuag. 
Xurtbrtn Engineering Worka. llotroll. 
Shan Eleelrle Crane Co.. Ttie. Xew York. 
Hbeeaud Kler Craaia a H. .Ml Co.. Miai- 

taur Fall.. X. T 
Welltiian lM.'arer-Morgan Co.. Cleielaod. 

Electric Light and Power 
Plants. 

l^r.eral Elr<irlc Co. 
Kldguay Dyiuniu at 
way. Fa. 




Electrical Wires and 
Cables. 

Amerlran fieri a, Wire Co. 
New York. 

Cieneral Eleolrlc Co. ft.bone.tady. M Y. 

Elevating and Conveying 
Machinery. 

ttnalweeit Co. It. II. I>hlladelprila 
Brown Hobilng Ma.ldnary Co. Ctgaan 
land. O. 

Caldwell * *:« Co.. II W . Ctttrago. 
Itatwatd Co. Xew Tork. K. T. 
(IHToid Wood Co., Itudowj. X Y. 
Ilur.l Co . C. W.. New Turk. 
Iiidualrlal Wka. Bay City. Mi.b 
J.ffr.> Mfg Co . Culnaat.ua 
I ti , lt.it Co . miiaaal 111, 
MaUiewa Urartly Carrier Co . 
Oly. P» 

National Meal.. Co . Hlirgaaja Fall.. L 
Norlbrm KngJneerlng Work.. raetMll 
ih-lnn at Klelnlwrner Co. HiiQllnron, 
ln.t 

"•rwwid B*r. Crane at Ilot.l Co . Mon- 
taur I'alb. ML V. 

Elevators. 

Caldwell a ft*, Co,. II W . Chi, ago 
Hunt Co., C W.. New Turk. 
Jeffrey Mfg. Co.. Cotvirafcua. 

Elevator Buckets. 

Caldwell « Siai Cat. II W . Cbkago, 

UltTord YVtaaJ Co . Iludojn. X. T. 

J.ff.e) Mfg. <".. , Cuiumbua. O. 

Elevator Motors. 

t^twieral Eleelrte Co , HrliMu^tady. X T. 
W.-.llt.gliolow Klerirk- & Mfg Co . Fttla- 



Elevators, Revolving 
Portable. 

New York Bendtlng Ivartatiaa Kleaaror 

Co.. Ji-ro-y Clly, N. J. 

Engineering Instruments 

AHennler A Son,. Then . Ftilladetplua. 
Buff A Huff Co lt.wl.ai 
Ue'iera! Eleelrle (V , " Sidietierladr. X. T. 
F< tla.ro Co. Tl^. Koxtoro, 



Engineers, Consulting. 

Abbott. Jr. W CI. , Wilton. X Tf. 
Arrber. tv t; A Aaaorlatea. Nata York. 
Arnold Co . clileago 
Auattn Ca . CloraUbd. O. 
Ba.oai. Earle c . Neat York. 
Baker. Simon A llarrtion. New York. 
Cuogwr. Hugh I. . New Yort. 
Day A Zimmerman, r-blla.lelobla. Pa. 
Lkxlge Kern. Fhlla.lety.lila. Fa. 
F..le«. Inr .1. Y.. Chicago. 
Ounn Blrliar.1. A Co.. New York 
Independence Bureau, Fbtlailetphta. Pa. 
Keller Flleumatle Tool Co., Fond du Lar. 
Wla 

KMinatty. Julian. Plrsleargh. 
Kidder W M . New York 
Knoeptw! A Co. C. E New Tork. 

Krabbtal Co.. CtUoago. Ill 
Little. In.' Artbur l> . Doaton. Maaa. 
MrOonal.l Albwrl. New York. N. T. 
Mercbanta' Audit A A««untlng Co. late . 
Xew York 

A C. . New Turk 
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Is Your Cost System on a "War Footing"? 



D 



OES it instantly, adequately and correctly digest and show all 
sudden changes in cost of labor, material, overhead, etc. ? 
Is it "self-proving"? Does it interlock with your general ac- 
counting system? 

Is it " foolproof " in operation? Or can a careless clerk " clog " 
it so you are basing your figures on " treacherous data "? 

Remember, the war situation means swift changes in conditions 
and methods. 

We have given much thought to this subject and are serving 
prominent firms in many lines. 

Let's talk it over in person or by correspondence. This enlight- 
ening information puts you under no obligation. It gives you 
facts you ought to know — in your self-interest. 

One of the most profitable investments you can make is to — 

Write for our free 10-minute "thoughtful" brochure on 
PROFIT CONSERVATION 

W. G. Archer and Associates 

Accountants and Industrial Engineers 
320 BROADWAY NEW YORK CITY 



PATTERSON, TEELE & DENNIS 

ACCOUNTANTS & AUDITORS 
New York Boston 
120 Broadway 131 State Street 



COST ACCOUNTS 

* 

FOR THE 

METALLURGICAL, CHEMICAL & 
MECHANICAL INDUSTRIES 



Established 1894 



When making inquiry please mention Industrial Management for March 
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The Buyers' Directory 



Engineers, Consulting. 
(Continued) 



. Jatni-i K. , llclrt.lt. Ml. h 
Fngthccrlug c,.t|. Nm York. 
I'attcrion. Ycelc A Dent, la. Newt York 
Sroeell Wellington A l"n . ItowUei. Man 
Hhej.ai.1, Geo II Huffak X Y. 
Smyrna IV. a K . pntat.urgn. Pa, 
Hums- .'i II r . Brooklyn. N. T. 
■anna * Wetiaiar Ewluntui Own.. Boa 

toil. Mkjf 
Cabling. K. K . New York. 
Wellluan-Searer Morgan Co. 
Wnatrott Jk Metwa, Xeia Hareu. 



Engineers, Electrical. 

Lord Klretrrc Co , XVw TagS. 

Engineers, Industrial. 

Auilln IV. Clrreland. U. 

Engines, Blowing. 

AlUa Chlamera Mfg. Co.. Milwaukee. Wla 
8lttrtrr.nl Co. II K Boaton. IIm> 
Wellraail-Beaaer-Morgajl CV. Cleveland. 



Engines, Gas and Gasoline. 

IBee Oaa and Caroline Unglnea.l 

Engines, Hoisting. 

uM <V, C. W . Waal Sew Brighton, 
Co.. Newark. 



Engines, Oil. 

Allle-Chalmera Mfg Co.. 1 

,. Koglu, Co ,.,,„. ril. fa. 
aualt t o. Kboua, Oil Utj. 



Engines, Steam. 

Allle-Cbalne»r» Mfg Co . Mllneukre. Wli 
Anere Iron Wofka. tfcauego. N- Y. 
Italt Knglne t o , trie, l'a. 
Buffalo Forge «V . Buffalo. N Y 
GrlaroKt lllua. ll C . N.vt York X Y. 
Ilooren - Oaeti llentachler Co, 
toll. It 

Rldgway Itviiaanii A Knathr Co., 
way, l*a. 

Slurb-rant Co. II r.. Hyde Park, 
Tm» Kngtne * Machine IV. 
Wallman Srearr Xmu Co. Cleveland. 
Weallnabuu* licit to.. I'll 



Evaporators. 

U.. JU , Hia.a.11 Co., 



MM York. .\. T. 



Excavators. 

Broun Holatlng Machinery Co.. Clara 
land, a 



Exhaust Heads. 



buffalo Forge Oi . Buffalo, N. Y 
In reel Separator Co . riyraci 
H.t,-. Mfg Co. K|,rlugncM. ll 

VYgtann • Mcbenlcl Co . 



Feed Water Heater and 
Purifiers. 

Gr..or lank Work,. Wm . r.a.t Chicago. 



Freight Handling 
9, Electric. 



Co. ciere- 



Grbauan-huoerll ». , x,w y„rk. N. T. 
Il"l'l»» Mlg IV.. Springfield t> 
National Pipe Betiding Co., Xew Hairo 
Scalfe A Sjm Co . Win. 11. Ilttabnrgt, 
W.t.ler A Co. Warren. Cagadett. N. J. 

Felt Roofing. 

Bairetl CV> . New York. 

It Una Manvllb Co., n. W„ New York. 

Fences, Wire. 

American Fence Conatrtlftloo Co , NM 

York. N, Y 
A met I at, Steel A Wire Co.. CVIoego 

Nrw York. 
Anrtior r. :l Iron Wk» . New York. N. Y 

Fibre Rods. Tubes, Wash- 
ers, etc. 

IHamotnl KIHc More Co.. Bridgeport. Pa. 
Jnb.ua. Manarllle Co. II IT., New York 

Muf 'ri"^ P Poou*c*' N 



Filters. 

American Bleel * Wire On.. Chicago - 
Ne» Yurk 

H f. Bowarr A Co.. Inc.. Fort Wayne. 
I lot 

liiarcr Yank Worka. Wm.. Cut Chicago, 
lo.l 

M. I'. V. Co.. Navr Yolk. N, Y. 
scalfe A Sow C . Wm. B., inubarih. 




Friction Clutches. 

Caldaell Co. W F... Utul.vllle. Kr. 
Caldwell A Son Co . II W„ Cl,lca«.i 
AKra^Co . gj. 



Fuel Economizers. 

t Co.. B. K. U;da Park. Max 



Furnace Builders. 

American (laa KuroAra (V , S>a York. 
Continental Iron Worka. Ybr. Brouklin. 
lull 

Co.. 



, Electric. 

otitic Co. 8.nana»laily, S. T 
IV. Xaar York. 



Fire Doors. 

A Erato, C« 

J. a.. 



Fire Extinguisher Appa- 
ratus. 

J .... •>!••.<• I- Co.. U. W.. Now York. 



Fireproof Building Mate- 
rials. 

Hi. an Hi, I. tii t Machlrwry I .... Ckn*. 
land. II. 

Btmnki Mfc 0 ■ . Cincinnati, o. 
Jolui. Maonl lc Co. H w. .v,t» York, 
vr A Hon, MatT, MtaT 



Ha.lr»r A^«.ail C. >"Pc. B . Bnoton. Maai 
.National TuIk. Co. Pltlaburgh. Pa. 



Gages, 

nrrcnSald Tan A I1W Corp.. 
Htm 



Gages, Depth. 

naurnorramr Co.. .\c York. N Y. 

Gages, Pressure. Steam, 
Watei 



Pnconwrralor Cot, .Naw Y..rt. K. T. 

Gages, Recording. 

Polhuro Od.. Koilwro. Maaa. 
I'liauntci. ator t o., Nna \ork. N. Y. 

I Co . Na. Ywk. K T. 



Gages, Thread. 

rccnnclrl Tap A 
OaU. Maaa. 



L>tr 



Galvanometers. 

Co.. 

Gas Furnaces. 



J. X. Y. 



'L m F,are L « m P«. Acetylene. 

^J, Proat tllato f... Inc.. IndlanapolU. tod. ^ 



■ Co . -N«w York 

Gas Blowers and 
Exhausters. 

Buffalo purer Co., Buffalo. N. Y. 
t.eneral Kfectrlc Co.. rkbrun-Uili. N Y. 
Klurunanl Co . U K . Hyde Park. Maaa 
kn Co.. U J., Nc» York. X. t. 



Expanders, Roller Tube. 

Nkholaon A Co. Wllkoa-llarre. IV 



Expansion Joints, 

BaiUrr A Nona Co.. C B . Boaton. Maaa 
Oil** oaa Ku-ell Cm, .Now York. K, *. 

Fans, Electric 

Buffalo r*ur« Co Buffalo N Y 
Carrier Air Cilidllli.tiltuj Co . .New Yoik 
Qaio-ial Klactrl.. IV . Sclienet-la.lv. X V 
rHurtrran! Co.. B F ll.-t.ai Ma.. 
WclliigloMaie l:i«trlc A Mfc Co.. Pitta- 
I rali 

IVUn Mff. Co,. I- J . XV« Ycrt. N. Y 
Wood a IV. IL »., PWia.. Pa. 

Fans, Ventilating. 

ffalo l.«p Co. »,ir.to. X Y. 



Flexible Couplings. 

Fraroke Co , New llnmiwlck. N. 1. 

Knatiiccrliia Co Mont, lair. X. 1. 
smith nerrcll Co . Inc.. .New _ 



Flexible Metal Hose. 

«l"tnn Melal Hoar Co., Walerbtrrr. CI. 
J.Ana MaHvtllr Co.. II. W.. X.w York 
Per.n* Kleilble Metallic Tublnf Co. 
PlilladclpAla. Pa 



Fly Wheels. 

t'al.lwell A Son Co . II. W.. Otlraart 
Wi-llman Scatwr-Moraan Co., r~ 



and Gasoline Engines. 

Ml« lli Milwaukee Wla 
•Vain, t <■ tir.Tr t lly. Pa 
t o StSnnlkllo, K T 
Henlacliler Co , llamll 
t.m. O 

Xaile CVrllaa F.iujln. Wk. . F^lr. Pa. 
.National Tranilt Pump A MartUoery Co.. 

till CNK Pa 
Wcatlngltouu. MA ft. . PUIatiiir(h. 



Gas Machines and 
Generators. 

Am Ua. Furnace Co.. Xaw York 
Urairr Tank Wk» . Wm , Kg 



: l . . New Tea* 

General Kkcrrac IV. Scbetwcutli . N Y 

JrlTrey Mfg Co. The. Collgratsaa. O. 
Pnort Sioialt) Co . New York. 

Siurt. rant t .. . 11 K 11,1. Park. \r . 

Tern Steam Turbine Co.. Ilarllonl. Ohbn. 

W™iloglo,taw Klertnc A »lr» Co . Pitta- 



Wing >lfg Co. L J.. Ntw York X, Y 



Feed Water Filters. 

lin«..«n Buaarll IV. N,a Y rk N Y 
rvalfc A Sona Co.. Wm. It Ptttaoutir,. 



Forges. 

Buffalo Forge Co . Buffalo X. Y. 
Itigrro.ll-Uanil IV. Xr<t York. 
Wutleranl IV. II. r.. Bjde Park. Maaa 

Forgings. Iron and Steel. 

Phmpbor Br^ite Kmcltlng Co . Ud . 
l-|.,la.l. IjJ.la. 

Forming and Bending 
Machinery. 

.Nile*- lleraent Pood Co , New York 

Foundry Equipment. 

Ilayoanl Co., Xco Y,»k N Y 
Hunt Co C W New York. 

" Co. New York 



Gas Producers. 

Smith (Jaa Knglticcrttig I n . Islington. It. 
Hiwytne t%. . M B.. PlttaMirgb. Pa 
WeKttian-Soarer-Morgan Co.. CU-rcUnit 
Weatlnflo.uae Macrdrir Co.. I'lttarojralt 
Wood A Co., R D., Phlla . Pa. 

Gaskets. 

Il,an>a,,l state Fibre 0> . 



J„fcn. Man Mile Co.. II. W. Net. York 

Gasolene Storage Systems. 

B. r. Rowarr * Co . Inc . r«rt Wayne. 
tat 

' A Sofia Co., Wm. B , Oaa-Rlonl. Pa 



Foundry Supplies. 

|cr»,ll Ka,„! I „ . Xe« York 



Gears and Gearing. 

Alliaugti l>o«er Co.. CVkago. ill. 
CalUvivtl A Sol! «V., H. W.. Oilrago 
lllanA,nd State Mure Co . Brt.lgT.pon. Pa. 
Foutr Broa. Gear A Mack Co.. Chicago. 
Ill 

OggkaVtl F.lortrlc Co , s,-liiuio>tady. N. Y. 
Ulrarorj Worka, Ko.-lu-atrr. X T. 
Jeffrey ktfg. CV, Cbluaobua. 

I. 1 tik Bell Co . Clikagn. Ill 

II. * >jitlnorr1l>( A Machlua Co.. Balcl- 
■uore. Md. 

Gears, Reduction. 

A Machine Co . Haiti - 



hlurteiarjl Co., B. F. , Boaton, Maaa 

Generating Sets. 

Allu-Cltalaarra Mfg. Co.. Milwaukee. Whv 
General Klectrlc CV, Scneua«lady, N. T. 
Kt.Sraay llynamo A Klvgllte Co . Itltlc- 

WtalaWl. CtV. B F . Hide Park. Maaa. 
Terry Steam Turbine Co.. Hartford. Conn 
Weattnglt, .nae Machine Cu 



Glass, Wired. 

Mlail«l lV l Wire Glaaa Co , 



Grinding _ 

EVB-uTc Co. S-liene, tidy. X Y. 
Mlg. Co. Si PauL 
Jeffrey Mrg Ca . The. i'vlammja. '«,!.. 
Uioli. T.ol (A.. Wa,ua.t»ro. Pa. 
lAltk Beit IV, IVlcago. 111. 

Grinding and Pulverizing 
Machinery. 

Hon not CV, Canton, O. 

Jeffrey Mfg Co.. The. Columl.ua. llhkt. 

lUitutMol Hroa, Impact Pulrerlaet CV. 



Hack Saws. 

■tent Pond Co. Xaw York. 



Hammers, Electric. 

fav r«, si. Paul 



Heat Controllers. 

American Ca. Km 1,4,, <V. Xe« York. 

Heaters, Oil. 



«ta. Neta York. X. T. 

Heaters, AVater. 

Ititwll t c , Xc Y..rk. X, Y. 



Heating Furnaces. 

Heater Morgan tv, CLareland. 



Heating Machines. 

American Gu >Vrna.-e C, , New York. 

Heating and Ventilating 
Apparatus. 

Buffalo F.»rge Co . BillTalo. N. T. 
Carrier Air Coaidltlc«,Uia Co of Am.. 

Xaw York. 
Illlcttlnga A Co . New York 
Lonl A Rumliam Co.. Irrlngton. X T 
Ktuncrant Co, II F , Iljd* Park. Maaa. 
Wel^ter A Co . Warren. Camilen. N. J. 
Wing Mfjv Co.. U J.. New York. X. T. 

Hoisting Engines and 
Machinery. 

Huatt IV. 6 W„ New York, 
Indualrlal Worka. Bay Oty, Mich. 
Jeffrey Mfg CW . Colitmboa. 
LatnloM II. ,1.1 Ftlg To 
Link Belt Co cttlcago, 111 
X.-rthern Fnglneertng Worka. 
Mtelatnl Flrclrlc Crane A 

IbattBI Fall., x- T. 
Wellmaii Srarer Morgan Co.. 



Holat OB. 



Hosting Rope. 

tcrlcan Steel A Wire 



Gear Cutting Machines. 

Gleaxa, Wcrk« Bocheater, ,N. Y. 



.New York. 
Hunt Ca . C W . New York 
Jeffrey Mfg. Co.. Toe. 

Hoists, Electric. 

Bn.on llrl.tlng Machinery Co.. Clere- 
land. O. 

General Kkrtrle Co.. R. hroo-lady. X T. 
Hunt Co . C W Xew York 
l.amVrt II. >i.t. Fng Co , Newark 
Link Bell (... Chicago 111 
Manning. Maiocll A Moore. Xew York 
KDaa I 
Xortltem 
Mht 

Kledclc Crane Co . The. New York. 
' Flee Crane A Hoiii Co Moo 

Falli. X. Y 
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Costs that Convince 

Arc a necessity with .the dizzy advances prices and wages are making nowadays. You can't afford to 
guess — you must knoxv. W ar has rendered the experience of a lifetime worthless in appraising costs. 
Scientific methods, exact yet llexible enough to meet changing conditions, are needed. 



During our long experience as cost accountants 
and efficiency engineers we have iKren consulted 
by many firms and corporations whose conditions 
were abnormal- Dealing with the unusual was 
formerly our every-day work. This makes our 
services especially valuable at this time when 
practically every concern is u-orking under ab- 
normal conditions. 



Today we are securing most of our work from 
sound, conservative firms who formerly consid- 
ered the cost accountant and efficiency engineer 
as physicians to sick businesses. They have been 
delighted at the practical way in which we have 
handled their problems. They expected a vast 
increase in clerical work and we have surprised 
them by keeping it down to the lowest notch. 



Our cost rinding systems record accurately present facts and facilitate future im- 
provements. Once installed they are easily kept up to date by our clients' Regular 
forces. 



Our Held covers the iron, steel, 
metal, wood, cereal, baking, 
candy, printing, automobile, 
wagon and carriage, tire-arms, 
electrical, engineering, boiler 
and ship-building industries, 
raihvay and other public util- 
ities 



MITCHELL, MEN DENH ALL C& CO. 

(INCORPORATED) 

COST ACCOUNTANTS AND 
EFFICIENCY ENGINEERS 

New York, 79 Wall Street Boston, 148 State Street 

Philadelphia, 142 1 Chestnut St. St. Louis, 415 Pine Street 
Pittsburgh, 248 Fourth Ave. Chicago, 122 S. Michigan Ave. 




Measuring Man 

War demands that every man produce his utmost. It 
is up to you to set that your workmen comply. 

Time elapsed— actual working time is the only time 
that counts. Time wasted — costs you money and does 
the country no good. 



Power Accurately 

INSTALL THE 

CALCULAGRAPH 

The Elapsed Time Recorder 

— and put a meter on your labor costs. You have a 
right to know how the time you pay for is spent. 

It prims the date, starting and finishing time, and the actual time elapsed, in hours and tenths. 

One Calculagraph records the lime of all the workmen in a department. Operates automatically by pulling the 

handles. Enclosed in a durable metal case. 

II rile for "Elapsed Time Records." It shows 
forms used by manufacturers in various industries. 

CALCULAGRAPH COMPANY 



30 CHURCH STREET 



Dept. II 



New York City 



When making inquiry p]ea>e mention IjfK smtAt. Manacejiest for March 
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H 

Am«Km Metal Hoe* Co.. The. Wtter- 

tiuiy, Conn 
/..III.. Man. Hie Co.. II \V. New Yotk. 
IVniitftniiM Fk-ilble MettllU: Timing 

c». nmuiinin. p.. 
Hose, Pneumatic. 

John. Mannlle In. II VV . New York, 
imuin Inula Fw.llile Metallic Tulitug 

tv, Planum pm, 
Hydraulic Gages. 

tuoro Co.. Tin-. Futboro. Mtas. 



Lifting Magnets. 

Orion a sietubrrnnrr C.i 

Limit Stops. 

Ktectrlc Controller tt MIk C 



Hydraulic Machinery. 

Allla-Clitlrrier. Mfg C< . Milwaukee. Wit 

Hydraulic Presses. 

Nlln-tlrmnil-l'iiBj IV, \n Yurk. 
Wood * I'd.. R I) . PtrtllltetptlH. I'a 

Hydraulic Rams. 

i . . Nr. 



Ice Handling Machinery. 

Caldwell * Co.. II W. Chliago 

IHIIiitd Wood Co . Iludom, X V. 
Una Belt Co . " 



Ice Making and Refrige- 
rating Machinery. 

Juhna- Maori lie Co. II W Nt» V H 



Industrial Lighting. 

Coosor Ileum Kloetrk Co, ll.-tHd.rn. X. .* 



Industrial Railways. 

F.a.i.ei » ar a Con-drtietlon Co 
Ft. 

Hum Co f W . -Sou York 

Link 11.1 I'.. .-.I. ago. I i 



Instruments, Recording. 

Finbon. Co.. Tut-. FtillKT... Ma~. 

II II] Kleilrl. Co. S. heue. li.ly. N. V. 

JltW Metal Wu.k«, Kile I'a 
rVbaetJer * Budnilieri Mil ■ " . Ilr.** 

lm. X. * 

.Ill Cu. , Bot'heltrr. N \ 
bent Co. . .New V.irk 



Instruments. Scientific. 

IVWoi TUrraiimmr * Imtn'tiwai Co . 

nukMst 
Insulating Brick. 

Arm.rr.*,t <v,k & Inflation Co . Plile- 
I.urgb. PC 

Insulation, Electric. 

Ulan .i.l male Fllife Co.. Bridgeport I'a 
General Eto.UU: Co . Htheiiertedy . N. V 
, Ott . II W . Ne. York 



Am™*, 



Mail! * Kill. Co, 



Keyseaters. 

Xllee Brromt fond l». Ne« Yurk 



maim » i n., n»w. K n 
Lamps, Electric. 

OmSM WOII Klertn.- Co . Ilohoken. N.J 
General F.lectrlr Co.. eVheneclady. X. V 
We.rltigliou... III.* * Mfg Co., RM 

txafltk 

Lamps, Vapor. 

- l Klei-inc Co.. i 



it 11. W.lkra Barre. Pa 

Lathes. 

Jonr. * Luwin M-h O . Springfield. 
Vl 

Nile, BrBiont- Pond Co. New Yolk 

Leather Specialties. 

The Oralcn A Knight Mft Co.. Woreta- 



Magnesia. 

latncle A.-. I. 
,Xe. York. X T 



Tie 



Malleable Castings. 

JrtTrr] Mfg Co , Culut&l.u. 

1 "I. II- I • " . CI. : »t || 

Mechanical Soot Blowers. 

Hianwul Po«e. BWllS Ul OH . DelK.lt. 

Hick 

Metal Lath. 

.\,„<ll nw.il, Kaponded Metal tv... 'U. 
.ago. III. 

Tr...««l lon..et,- Xlrel Co < Kal.h Build 
lot IT.-loru) lietreal. MUti 

Meters. Air, Gas. Steam 
and Waterflow. 

Fniboro IV. The. Fotboro, Muu. 
Corral KJn-trtr Co.. Sheoeetady X T. 
Ili.tipea JIf« CO.. RurlugBeld. Ohio. 

rte. Pa. 



Meters, Electric. 

lim.-ral Fterinr Co rVbebcrltdy. X Y. 

O. . II. W Naw Yoa*. 
c. * Wl. Co.. 



Meters, Oil Measuring. 

X P Bn<earr * CO.. Inc.. Foel ft'an.e. 



Mill Supplies. 

calilmll a. Kai Co. II. W. Chlraco 
J.«fT^Mf« c_The. t ..lumli..., fililn 



Mir. ll-mcm-l'oDd Co. Nr. York 

Motor Trucks 

A. roe tlUCt On., Cadlllae. M|rh. 
Clil.apo l-.iriimall.- T...1 Co. CMi-afn 
rWairal Motor Tnar* Co.. _ 



tt V. 
Merchant a 



i Co.. Phllair-lrhla Pa 



Motors. Electric. 

Alii. ChaUnm Mil (V. MllwauW. «X. 
I>n**al Klo-trv- Co . Srhniref ait> . X. Y. 
JeCfrei Mfa Co Cluml-u. 
Link H.-II Co ai|.-Bcn. 111. 

tUtmi^Otmm a i:..nof Co. m.i, 

rire. * y\ Co., Plll.l.ura 



Moulding Machines. 

|v,«rr •'re^lallj Co . Nr» Y'ork 

Name Plates. 

■ In Hlanip Co.. ]lrlil«,o>..|. 



Naphtha Gas Machines 

Wrllman S. at. r Hlorgan (V. Cbreland. 



Leniz Drive. 

math a Co.. r. U. Na« To* 



Ohmmeters. 

Co.. 



Ine.. Put Wajrae 



Locomotive Cranes. 

Pi -i. I'ii. II. ' mi !■. iv, Cle.i 

■•ml. n. 

Inilutfnal Wort*. IU) Cll», Ml. Il 
Unk luu Co . Clit.acn. III. 
Xorthem KlitUliH^ilkt Work*. Ilrlroll. 
Irrton a Wrllllirrtiner I o , CMraan. III. 
WVIUnan-Sran.r-Mortan Co. 

Locomotives, Industrial. 

IKneral F.h.-UU- Co , rvhenerta.l». N T. 
JflSrey Mf» Co . Columliu>. 
I. ink Holt Co (lil.aao 111 
l\V.llntl"WW Klar * Mil Co.. Illla 

kavtki 

Lubricating Systems. 

n,. u »r * i n . Inc. ri r . Fort Wdw 



Machinery, Second Hand. 

l;lt. trw Clailrollrr a Mfg. Co.. Ckielan.l. 
Nil.. Itr-m^it I' 'lid «'. , N.w York 



Oil and Gas Fittings. 

.Vatlona. Tran.lt Co.. SLoji.. oil City. Pa. 

Oil Pumps. 

8 K. Boairr tt Co. 

lad. 

HufTat.. Hiram I'umti Co . llulTklo- N Y 
.Nall.iiial TNMMM Ptttt * KactataCgf Ol., 

till I'll jr. Pa. 
Wi»kI 4' Co.. H. !>.. PIUItdtUtilA. P*. 

Oil Refining Plants. 

». F. Boi.wr a Co. Inc. Fort \Yajui. 



bat 

Oil Tanks. 

S. F. Itua«.r a Co.. Inc . Fort Wajlw. 

Caldwell Co.. W f... l>ail>n|lr. Ky. 
Uiater Tank Worka. Win., lad Cliliago. 
l. l 

S aife. A Muna, Win. B. . IMktlliml. Pa 
Wood * Co.. Ik. U.. nilladelttiU. I'a. 

Oxy-Acetylene Welding 
and Cutting. 



Packing, Steam. 

kin. Itni. New led 



I ill, i. Main I lie I ,| 



Yort. 
II W., New York 



Partitions, Steel. 

(^ilit.n Shi. In, llaaid. Illlladrlpbla. l'l 

Patent Attorneys. 

Illeierlrli. C A.. New York. 



Penstocks. 

l.aerr Tank Worka 
M 



Kart Cl.l.ag,,, 



Perforated Metals. 

Alio Clialrnrr, Mia Co . Mllo 
< aMnrll * !~ai IV. II W . 
Link I'h-Ii Co , Chloati., Ill 



Phosphor Bronze. 

Hggfkfc ltron» HoelL Co.. ]M,ila 

Pile Drivers. 

Imlii^rla] W.irta. Bay City. 
Iigrrwill Haaiil Co. New York 

Piling, Creosoted. 

J'i oi Wrltht cu.. 



Caldwell a H.*, Co.. II W. Clilo,,,, 
rbote llro.. Uoar a Vlaeh Co. Chl.-ago. 
III. 

<1 ral Eta.-l.lr Co. SrlwiwItilT. X V 



Pipe. 

Conrloriilal Iron 



Plates, Steel. 

U Holla Iron Wora. 



Pneumatic Tools. 

ililrtgo riirumail- Tool Col. 
llel«U Mfg. Co. St. Paul 
Ii,r,r...ll-H.nd Co.. X.w York, 
hrllrr Pi^unuufc- Tool Co . F.,r,d du U . 
Wit, 



X Y 



Pneumercators. 

l-niuuorr. ator Co . N.ur York. 

Portable Drilling 
Machines. 

Iiicrraoll-Uanil In, New Y»rk 

XHca-Batnrtit IWI Co., New 



Portable 

I;., imliiy 
New Y.*» 
C» Jrrwy «1t», N J. 



Portable Floor Cranes. 

Brown ll.uttin. Mow,™ Co, CM., 
laud. O. 



Chlrcco. Ill 



Power Plant 

Xtilontl Pljie Bending 



Power-TransmiEoion 
Machinery. 

Altl« Chattarri* Co . MHwaiikrv W'l* 
Cal.lwe:l * H..II Cli . II. W . Cbleago. 
ll. ii. i.l Pcgaclc Co .Srli.ait.tadr 
Iririry Mfg. Co. Co4uml.u>- 

btafe Belt Co . i Mrstn. 111. 

M.rae Chain Cu . lir.ara. X. Y 

Poole Ijiglnrerllig a Marlilne Co.. Baltl 

fmldtli Co , F. I.. New Yurk. 

• I 'ii.ii ■-. io I M iv, ii I i , , | ,i | 
WiwllngliiHMe Fh.ltu a Utg. Co. Pltu- 

W.anl * Co Ft. Il . Pulltdelphl*. 

Presses, Power and 
Hydraulic. 

Ml.-. It.inmt Pond Co., New York. 

Presses and Dies. 

Arrnttriing Mfg. Co Itrliiiepoct Cofrn. 
Nil,. Ibnirtil Ponil Co.. New Y»rk 
Can a Wliilnry Co.. Ilailloi.1 
NM a Co It 1. , Plilladrlphla 



u. New Ynrk 
Co . Ilntralo. X Y 
Co. MrlM-nretidy. X. Y 
HtH Mlg. Co. U J . Now r«Ck, N 1 



Wk.. The 



llrtrrr Taut Wuraa, Win . Ea»t Chl.-ag,.. 
■ml 

Xalliaial Till* I n.. Pltt»t.urgh. Pa. 
Hrol/t a twwia Co. «• n. rittllMjrgll 
I s CtK Iron Pipe * Fdy Co. New 
York 

Wood a c.. . H ii . piiiiaiieiphlt. I'a. 
Pipe Bends. 

National I'll* Itr-riillrjg Co . Now llar..|l 

Pipe-Cutting and Thread- 
ing Machines. 

trm.imng Mfg. Co. Bridgeport. Conn- 
Cm a hV.ii. Cu . Bridget) n X. J. 
liii.unrl.l Tap * Iilr Cm laiicljga, llreeo- 

rVM. Maw 
Nile. IteRarnt-Pond Co.. .New Turk 
MM. Ilir . D 




Pulleys, Shafting and 
Hangers. 

* Sun to II W 



Link Bell C„. Chlrtgn. 111. 

Pulverizing Mills. 

Aer.. Ptalrerlter o> . Xe« Yurk 
lliiiniut Co ctrilon. o 

o. Ill" 



Pipe Coverings 



c 



Plllaliurth Pa 
J.hna Manrlllr Co.. II W . New Y' rk 
Materia A..... lallnu of Amrlka Ti e 

NV» Yom. X T. 

Pipe Fittings. 

* Son a Co.. C ».. Boat on. Mm 
l>lr».-l Nriutrar.* IV . Syraruae. X. Y. 
W.hhI a Cu . 11 ii., Pl.ll.iUlolii.. !•. 



Pitch. Paving. 

Barrel! IV. Nr« Yurk 

Planers. Metal. 

NIW-rtrtnrril-1'nnd Co.. Xew Y.*k 



Plants. Chemical. 

itiln Co.. C'eraltlhl. «l 



N T attain c. tltwHalt t 



Co.. 



Pumps and 
Machinery. 

-- On.. 

rta. Auiort. III. 
Buealu Forge Co HulTak.. S. Y. 
Camrmai HVam |-unip W tk. New Yurlt 
llemillg Co , Sal.m. II. 
lo'UkU MIg IV. Sene a FalU. X Y. 
Ingrr^.n Band Co Nrw York. 
I lir,.,., llru.iie Co New Cante Mm 
LaMrelurr Ma. tilor Co. Lawrerarv, Ma... 
Murrla Mtrblne W.«-t<. Baldoltitelllr. 
N. Y 

Na* Ehgtnrcrlng Co., S Norwalk. Cunn 
National Trao.ll I'limii a Mill Cu nil 
city. Pa. 

Wood a Co.. IL D Phllailelplilt. Pt. 

Pumps, Centrifugal, Tur- 
bine and Electric. 

Alll.-llialrBer. Mfg. Co.. Milwaukee. Wn 
Ataerl.an Well Wink.. Altrnra, III 
Ituflalo Forge Co. Buffalo. V Y 
Cameron. A. S Sl.am I'urnp Worka, 
Xew York 

Mr.rrh Katklne Wk« . BalilwIWTlIle. N Y. 

> Co . r 
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WHEN you install a Ball Corliss Engine you have a unit that you can 
bank upon in any emergency. The reputation of Ball Engines is 
built on RESULTS — upon a demonstration of superior ability to 
meet strenuous demands year in'and year out. in reliable and efficient fashion. 
Ease of operation, low upkeep cost, maintained steam economy — these 
factors are necessary to stand the test of time, and time is the ultimate test 
that foresight provides for. That is why the big concerns around the coun- 
try use Ball Engines. They pay in the long run. 



All 'Round 



ENGINE 




Efficiency 



COMPANY 



■ t: | 



The Twentieth Century Fuel 



is powdered coal. Its eosi is but a small fraction 
of the cost of fuel oil. ltv its use the advantage* of 
complete combustion and close regulation incidental 
to the use of fuel oil can be secured. 
To burn coal without waste in a flame like that 
obtained from oil or gas— that can be lengthened or 



shortened made oxidizing, reducing or neutral at 
will — will halve your coal bills and produce better 
results. It will also permit you to utilize slack coal 
or culm. 

W ith fuel of all kinds at famine prices, get the last 
M. T. L'. from your coal by installing the 



HOLBECK powdered SYSTEM 




COAL 

This system is different in mam ways: Coal 
dust thoroughly mixed with a fixed quantity 
of air is blown through a main distribution 
line, branches from this line serve each lire 
and the quantity of coal is controlled by a 
valve. 

The surplus fuel is returned to the Starting 
point, the dust sepa rated from the air and 
deposited in the fuel bin. 
An automatic arrangement controls the speed 
of the Feed Screw supplying the main line, 
the supply ot coal being automatically in- 
creased or decreased in accordance with the 
demand* of the shop. 

Fuel bills are cut and the Furnace production is increased by the 
Holbeck System. Let us send details. 

THE BONNOT CO., Canton, Ohio 



When making inquiry please mention Inihstriai. Management for Marcli 
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The Buyers' Directory 



Punching and 
Machinery. 

Hof?a>, Purer Co . Buffalo. V Y. 
Xllr. Il»«»i,i l-„>.,i Co. Xcn Y rk 
Wood a li, l: l> . I'l,ll.il»tl>lua 



Pyrometers. 

Brttto. Co.. Walvrbury, Cum 
Poalnxo Cm . Tlir. Koilioro. lla« 
pmluon Irxlrwm-nt Co. phlladrlnhla 
rVharffrr * Hu.lrril.rrc Ml« L'.i Ht .,k 

bt.. X. T. 
Ta>l„i lnMnnucm Cotupuilr 

i-,., X>« York 



Revolving Portable 
Elevators. 

X.w York Mrnililiw PnrtatuV 
.... Jrr..., City. X. J. 



Rheostats, Motor. 

Kovirl- Conlrolkr A Mfg. Co . Clrrr- 

X. V 




Oiwral Co., 

Rivet Busters. 

IK T...I Ok, 



Screw Plates. 

i; W niiH.i t.i, a m. mtp. 



Sprockets. 

Cullman Wtool Co. ftiarago. 
trlaB>-.i,l Cliatn * Mfg. Co.. 

In. ! 

Link IH-lt Co. I kl. ago. III. 
M ' l.al ,1V, Ufa*,*, .s r. 



Rail Bonds. 

AnirrLari Hlrrl A Kin Co. CnU-ag.. 
Km York 

Co . H. WLi New York. 



Riveting 



Rail Saws. 

Lniluttrtal Worka. Bo City. Mich. 

Railways, Industrial. 

lotion Car A Cun»l motion Co . F-uun, 

ra 

limit Co.. C. W.. W»l Xrv. Uriah Ion. 

K V. 

Railway Shop Machinery. 

Irulualrtal Work.. lUr Clt> MHi 
Nllo. lUmrul .fund la. X««r Yort. 
Xooaalk Iron Worts. Ho Xor«alk Conn 

Pralt A Wl.llnry Co , llanfurd 

Rawhide Gears. 

v. Gray A Mark. Co.. 



_ Co.. X.ir York. 
.....I-Porad IV. N.« York 
Wood A Co. H l> l-blladrlphla. 



Roller Bearings. 

Norma Co of Arorrlra. Xrot York 

S K P. Ball Bwrlng Co. Hartford. 



Rolling Doors and 
Shutters. 




Screws, Set. 

Altai Mfg Co . Hartford. Conn. 

Separators, Pneumatic. 

c:rl...*n Kujorll Co. Xrvr^Yort.^N Y 

I'lllrwo, 111 

Kiurt.iant Co.. B t . Hydr f»rk. Hu 

Separators, Steam and Oil. 

t.lrort .Hrparalor Co »)iw" 
llrNxm-lttioo^l C„. . Xro York. X Y, 
Hoppra Mfg. Co. Sprlnga*!*. 0. 
Nk1».I»*> A Co.. WlUo llim. Pa 
Walton A M.ll.nk-l CO . Phlladrlphla. 
WeUstrr A Co . »»rr.*l, Catnlrll- S X 



Shaft Couplings, 
pression. 

Xli-holson A Co . 



Ready Roofing and 

Barr.il Co . X« Tort 

•luhris- MaiiTllle C©., II. W., N*w York. 

Reamers. 

nrrrnlMd Tan A I>1» Corp.. (IwulrH. 

Ingrrsoll-Uand Co. Xrw York. 
Krlly H..an=»r I „ Cl-wtajul. u 
Pralt A Whimrr Co.. Hartford 

Recorders COa. 

Fokboro Co. Tbr Foahom. Mlu 
' Harco Co . Xm York. X. Y. 

Recording Gages. 

BrUlol Co , Watrrl.ury, Conn, 
poxboro Co.. Th*. Fulboro. Mom 
8rtia.-fr.rr A Budmbrrg Mfg. Co.. Brook- 
lyn. X. T. 



Recording Thermometers. £222 



Roofing. 

Barrrit Co „ XV" York 
Hroon ll,.|.t.ug Ma.blu.r> Co., CU«. 
tend, 0. 

sir, <o. ctn.mnail. n. 

Co.. H W. Xrw York 

in« wk».. w«ii««iTin». il 




Pa 

Shaft Couplings, Flexible. 

Elrrlrlo Controllrr A Mf« Co , CWmUrtd 
mcr»l Ktonnr Co . HrnrnKtMlr. N, T. 
1-HWKlS Co . X«* York. 



Metal. 

l fon.1 Co. XV» To. 



Sheathing Papers. 

Co.. II W . X«o York. 
Co . X>« Yort. 



»tIII, C» .11 W Nro Y=rk. 
A Km,. Co., Itillaovipblt. i'l 



Rope, Wire. 

Mom Co . C. W„ Xm York. 

Rope Transmission. 

Amrrlcan Mwl A W'lrr Ok . <1il<.«o. Ill 
Caldorll A Hon Co.. II ST., Clilr«v> 
Hunt Co. 1 w. KM Xrw UrtHiton. 
K T 

JrlTrn kin Co . Ci.lun.bu. 
Unk Boll Co . Chl.ato. Ill 



Jf*llktrl4 Ilrir- T"rk 

ki 4.V. II. W . Sm* Turk. 




Safety Goggles. 

HW1X11 K«in*nl A Nun ('»., n*t«UniI,0 



Stack 



Lining 

IU Co.. X.« 



Sucks, 
c.iaocii Co.. w E. 

Ur.»rr Tank Work* 
M 

SnJMl A K«| It 



I CIlK.to. 



Him'l. faleriun. X. i. 



Stamps. Steel. 

tamo Ok,, 



Stand Pipes. 

I lUMll Co. W K. LuUliTllW. K>. 
liranrr Tank W.^k.. Wm . F..M Cblrasii. 
InJ 

Wood A Co., a D. 



Starters, Electric Motor. 

■ OMHnUkl A Utt Co.. Ctow- 

u. 

UoclrK Co . *-lH..oriaO». X T. 



Galvanized. 

B*ll« Iron Wka . giMlmirlll.. o. 

Shoe Supplies. 

Thr Rrnlon A Knlitat Mt Co.. Wor««- 
Irr. M.-.i 

Shop Floors. 

Ayor A Ixtnl Tl^ Co . cnk««». III. 
Ji-iinWa >Vrl«hl Co . Tolnlu. lUilo 
Johua Manrlllc Co.. II W . Xi« York 



Shop Furniture. 

M Brllaln U^lM Co . X.« Brttkln. 



Shutters, Fire. 

M.rrl.M.l A Er.n.. riill.<| r li*ila. T. 
WlUou Conuratlon. Th. J « . X» York 



Steam Hammers. 

Xlloa Bonuo.il fund Co. Sp» York 

Steam Drivers. 

Ii.ihu-.rlat Work.. Bay Clly. Mkt. 

Steam-Regulation 
Appliances. 

Imklna Broa . ,S>» Yort 
lViwrll Co . Wm . OnrtttaaU. 
fowcr Hprclally Co.. Xon York. 
Wauon A Millanlrl Co.. IHlladalnbla. 

Steam Specialties. 

Dlanaon,! Punor Spn-t.lty Co.. Dolrnll. 

MMk 

Cmrral Elorlrv Co, Hrbmoclady. X. T. 
Xknolson A Co.. Wllkm-narr.. Pa. 



Steam Traps. 



Klron K.o.ra|or Co . KyrarnM. N. T. 
J.nklrk, Iln... Srm Tirt 
JohotMamllk. Co . X.-» Tofk. 
XKholom A 1 o . Wllkoa Uarre Pa. 
frail A Caily Co. Hanronl Conn 
Haroo Comnany, X.w Y'oak. 
murt.y^l Ok., B P., Hyd. falk Uaaa. 
A^MrDa.,1.1 Co . Ph»ad*lt*la_ ^ 



Stean 

I So. Turlilrim 



X T 



Steel Pipe. 



Regulators, 
Pressure. 

Jilrollor A klfav Q 




Elaeu 

land. 0. 
Taylor Iiuoruanent ( 



UoitKMu. X Y 



Regulators, Damper. 

ln« Mf» Co.. L J.. X» York. X Y 



Sash Operating Device. 

Illtrhlnn A Co . Vro» York 

Laird A Buroliam Co . Irnndon. X - , T. 

I.UEOon Mom Co.. Dart'l. l*1illaoVlnhla. pa. 

Saw-Mfll Machinery. 

Imrr. Mff. Co 

u On.. 



Feed Water. 

>lf« Co . I. J . Xcir Tork. X. T 



Saws, Hack. 

IIH lHnat Till m . Km York. 



Soot Blowers. 

IMamon.i Poorr 

Hat, 
Special 

Am-rKan Marh A Pdy. Co. 

X. Y 

Caldwrll A Hon Co.. II. W . 
Nllor-Iloraonl-Piwl Co. .Nr. Yurk 

Speed Transformers. 

: A : 



Steel-Plant Machinery. 

Wfllman-Koarrr- Morgan Co ChmlaeMl. 

Steel Plate Construction. 



Or. or Tank 

Had, 

floalfo A Sou. Co., Win It liakaaonl. fa. 

Steel Sash. 

I..|ir,Hi Hon* Co. rrarlil. Plillailpltihla. I'm 
Trii«w>t Cnorrrro Hlrrl cro., iKUtn Build- 
ing PraatlMka), Iiriroli. 



Relays, Field Rheostat. 

EMwrtr Cnnimllrr A Htfc IV. llrrr 
lai ! n 

Ekf Ulo Co , S. hro.1 



A Oi . 11 . I'UU 

liur.in lirimih. Co . r w 

KnalS'iil 

Ekrtrli- nviablna On., X>w Y-r» X. T 
llauat. Ellloin A C„ . UMLIIaoa. Xor- 



S. T. XalL oal Meal. it. . Clil. opor Kali, U.av 



Spiral Conveyers. 

Jrffti-T Mf« Co rv.linntiua, O 
Mall Urarlli CarrU-r Co. 

tmr. fa 

Spray-Nozzel 

Colin. Toorr Co. NW Tork. 
Hlurlor.nl Co BP. 1 1, won. 
I rlillm lo.ltunoril « ., Xrw 



Steel Shelving. 



IWrarr M'a Co . canton, o. 
IU»nnrl»»ii A Co II . Carta. Franc* 

Burton tlrllRIlM Co, C. Dr.. London. 
PnaTland 

llautli. Klll-m A Co , tYirlallana, Xor- 
»■)• 

Lot.,,,, «.„„ cu , Dariil. Phlladr tpl.la, Pa 
XVI ,. v »..,,., .! 1,: , r, ,. yt, m 
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1« these- days of high speed production; 
- high cost of materials— shortage of labor; 
—lack of manufacturing space and facilities, 
there is no room for extravagance. 





RBINE % 



- ESS =£= «"i»WSSr J- Turbines 

heaJ^t^^ £ ^ for 

from the bolters. Think oAh'is when tST«S 

1'mgress.ve power plants everywhere realize the value of Terrv Turbines 
tor he mam unit driving boiler feeders, fans, exciters, gas Wower?cond?L 
auxiliaries, small generator sets and much other rotw a, nA s \\^^ 
*%. depemtabOitv, econonty and long service are the fS Ejjrf*^ 

Specify Terry for Your Plant 

\_ The Terry Steam Turbine Co. 3 

Hartford, Conn. a 




Tin 
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The Buyers' Directory 



UIimi[l.l'llllIIII!li;millIlI!L':^I!!I!!!!l!!UlUIIIl[lUIIIIII!llii: 



umimmni:.;:i':-ir.i:iiiiiTiiiiummi(: 



Stencils. 



Stocki and Die*. 

Ifg. Co.. Brlilsaport. Con* 



Thermometers, Recording. 

l'r»-t»fcon Thutuowaiter a Instrument Cn . 

ITvlUuelpnll 
Tu tor Itutnimelit foi. , Bovliaater, X V. 



Stokers, 

Bincook * Wl|.ui Co . Xaw Tort. 
ISturteaant Co . B F.. Boatott. Mid 
Woaliiurliuuii lUli Co . PlUabkrfu. 

Stops, Cranes. 

ElKtrln < oulnill.r a Mf«. Co . CWra- 
! Co. •chofUcUtfr. K. T. 



Co., t'ltltliurcb. 



Storage Battery Loco- 
motives. 

Co.. C. W.. Wen KM Brlcbton. 

N. T. 



Co. Wo™ 



Structural Iron Work. 



Superheaters. 

lUlKw k * Wllna c„ . 
Power HtweUlt, Co N 



Surveying 

us- a iius «/« co , 



Switchboards, Electric. 



Elwrtrtr- • .*.lr..llrr a UU Co.. OrelM-l 
G.tiaial Earetru; Co.. Srbrnectail) N T 
Weaunibouaa EWclrlc a Mil Co, Mm 

I jrsli 



Tachometers. 



Co.. Toe, Poita.ro. Uut 

Johni Marnllle Co H V.. New York 

khMir.f a : 

u». n y 



Tanks. 



B,.«-r * (-.. a. v.. lor 
tad 

Clldwetl Co.. W K . Ko-.MII!> Kj 
I Vntii.-nial Iron Woea*. Tor Bmoklrn. 
S V 



M 

8r«|(r a rvaia Co Wl 

Miaih a .•*•«! Co. 

Wuod a Co . ft i> 



Htfckatt* 
x I 
pi 



Taps and Dies. 

lirreliftrM Tap a PI* Corp. t*r*enurl.l 
Man 

Alorw Twl.l Drill a Mich I o . New 



Telephones, Factory. 

Hlroniorrr, Carlton Telephone Mfa 
X T 



Temperature Regulator. 

■ , fksi K.-.iooro. Ilu, 



X T 




Thermometer,, Recording. 

c'"*B ook 



foilx.ro Co. TV. 
rtrtiaeff** a Hi 
l»n. X T 



W. T. 

Threading Machines. 

OrorcfloM Tap a Die Corp . lireettfleld. 
Maea 



Tiering Machines. 

Km (bit 

(V. . irraw Cl!>. N J 



Ties. Creosoted. 

J-imli.oV.nslu l'» . Tiilr.1 1. Ohio 

Timbers, Creosoted Struc- 
tural. 

Jennlmt-Wrtglil Co. Toledo, Ohio 

Time Checks. 

s.h«rjll. Siamc. Co. Bill 



Time Recorders. 

Cikwluraph IV. New York 

r'Htlrtt Tim,- Hecordttwj Co. New Turk 

ntftam t o . tuc. 



Tin Plate. 



Tire Racks. 

Union dona I o. Part. I. Itilla.Vlplila. Pa 

Torches. 

Pitit U LIU Co., tor., IndliuapsUi. lml 

Transmission, Silent 

a Martiin. co- 



Transmission, Silent Chain. 

IJok Bell Co Oil. a«o. Ill 

Co.. lUia.a. X T. 



Transits. 

Hull a Buff Co 

Trolleys. 



Iir-I. • 
Cn.erel Eadlrle Co 
N.iei Itomrnt Coi,.l Co 

Nur.'*rii 



Trucks, Industrial 
Shop. 

J.ff'ev Ml». Co . The 
Link Urll Cu . Cltlriao III 
l.,„«.*. < ... Pari I 
Morrbaiil a E.an. 1',. 



CVi. . Cam 
. N T 



Turbines, Steam. 

AUIi-Coilroer. NTl. Co.. Ullwaukr*. Wli. 
Buffalo Korar Co . Buffalo. N. T. 
Ocrral wJwHrlfl Cn , H.-lirnwrtldy, X. T. 
Ilooten owem Brntaeuler Co.. Hamil- 
ton, o 

1 ■ ■ • . ■ 1 ' llrnaxiKi a Knilne C. . B11I1 
»a». Pa. 

Nturtriant Co. B F., Ilt.li Park. Masa 
Terry steam Turlutt* t'o. Ilartfor.1. Com. 

Mff. CV.'ll J . X.« Vork.'.V T 



Turn Tables. 



Turret Lathes. 

Job** a Loooaofi Mrh Co., 



NllrwBemenlPond Co.. New York. 
ITalt I. Whitney Co llarllo :.. 



Twist Drills. 

Mora* TwUt prill a 
New Bnllonl. Maia. 

ifati a mmmm o*. 



Vacuum and Draft 

Brlitol Co,. »al»rbuu. C.mll 
J-o«lmro O*., TU. r«a*m. Mai. 

IfeKfcral,,. S, Y 
Nad Vort 




Vacuum Pumps. 



< o . 



R Y 
A » 
.Saw York. 
Xafle Cor Ilia Engine Worki. Erlr. Ca 
Naali l>iKlnrorliiK Co . .Ho Nordalk. Cor>» 
Baynaociu Brid. , Iropail 1'ulraruar Co . 



Valves. 



Valves an 

Jenklna llt.d . New York 
X„l.«, Valw Co. It.lla.lal 
I'rall a CaJ» Co. Ilaiilor.l Co.. 
Wanmi a U.|>anlrl Oi . Cl.i:a.lrH4.l 
Co . R U . 



Transformers. 

Cnaral Elrrlrk Co . *-h«n«cU<l». K. t 
H>.Unit.o<l«, Ela, irlc a Mil Co . PUU 



Valves, Reducing. 



Co.. 



Co. 



Valves. Rubber. 

Johm Manrllla Co, II W. Maw Yurk 

Ventilating Apparatus. 



C'-rcr Co Buffalo X T 
Carrier Air Cai.llllo.iln. Co of A. Naw 

r.»k 

llmrral K\m-aiu Co H -1 a^aaJy, X. T. 

Illt >iln« A O ... N>« lor* 
l^inl A BurnKam Co . Irrlnrlon. X. Y 
f liplfn'a MMha Co.. David, |*1illa. pa. 
Mrniiar.1 A Erani Cu . I'lala.lrltiila. I'a 
Slnrlraaii! C, .11 P.. Ilr lo Park. Mo, 
Wtai Ufa Co . I* J Naw York. N Y 



Waterproofing Materials. 

Ilirrrtt Co 

J.A.I. Hanoi lr Co . II W., M 



Water Purifying Appa- 



ll V. V Co. N« York. X. Y 
dcUfc a Hon. IV., Wiu B . 



Water Softening Appa- 



llrarar Tank W.,rki. Wea EaM 
I ml 

I'ormolll Co. Na« York. N. Y. 

rVlir* a Horn «... Wld , B 



Water Towers, Iron and 



lahlwall 0 . W E . 



Water-Wheels. 

Iv.wrr Spf,lilrj Co Xr» York 
Wollman .leawr-Monan Co , 
WoJ a til.. B D. 



Water-Works Supplies. 

Co.. Ned TortL 



Welded 
Tanks. 

Continental Iron Worka The ttrooktrn. 
N T 

National T\iIk» Company. Plltatoutti, Pa 
(irajfe A Kooi Co . Waa B . 



Welders. Electric Arc. 



Oram I Mrelrtr Co . 



Co . Clei^land 
K, Y 



Welding and Cutting 
Apparatus. 

Ortaral EJeelrlr Co.. rVhettrwa.lT. N T 
Craier Tank Worki. WSV, Ea.l Cklraau. 
Ind 

I'raat U Ute Co.. 



Welding Machines. 

Piaat'U Lita Co. Inr . Imlianapolli, 

Welding, Oxy-Acetylene. 
rraH 0 UU r o,. id, 



Welding Supplies. 

Central EIrff-.rto Co . »d«.».lml,. N T 
PMR-O-UM C». tan., f 

Well 

Anwrlian ttWl Worka. Aurora. Ill 
IieuiUii Co.. TV, dalrtn. o. 

Windows, Metal, Frames. 

Armitmna Cork A InmlaUon Cn . Pltta- 
Iwirih Pa 

•11 Co . r»arl,l. I 



Co Near 



T'a-aa.-La- C>AVd»d 

I tucks, storage 

Qarurral Klarirlr Co . » hanenidy. M. T 
Dual Co. C W. tt«ai New 
\ t 

IVeitlngtl'iuie Mhil Co 



Tubes, Boiler 

Kitmaal Tub. Co . 




Tube MUls. 

llnM < 1 . Canton. II. 

HmiiHa Co SB Pl.uoonh. Pa 

Turbines, Hydraulic. 

Allli rtllmnri Mf«. Co . Mi:waukr> Wl. 
W- 'dill ««a»rr Mnr.an Co Orrrlaml 



Water Columns. 

I 'neon nr. alor Co. New York, X. T 

Water Cooling Towers. 

C-.1U1. T.,arrr t\. . New York 

Water Distilling Apparatus. 

Araoatrmi fork ami Initiation Oi , Pitta- 

kma. Pi 



Wood Block Floors. 

J.nnl.nt, WrlaTit Co . ToleiUi. Olila 

Wood- Working 
Machinery. 

Buffalo roue Co , Buffalo X r 
Inaem-.li l(if>1 Co., Naa York 

Wrenches. 

vtaou a t*. h. D. 
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MASON 

REDUCING VALVES 

The Saving Mark 

The Mason mark on a reducing valve is a saving mark. 
It may save you from a lot of unpleasant experiences 
with valves lhat claim "reducing" hut effect "throttling. 

If the valve you buy is a genuine Mason Valve it posi- 
tively will reduce the pressure of air, steam, oil or water 
to the predelcrmined pressure shown to be most economi- 
cal or efficient. It will maintain that pressure at all times 
and under all conditions automatically and accurately. 
Thirty years of performance behind it — nothing in its 
held ahead of it. 

Engineering Service or Catalog f» on request. 

MASON REGULATOR CO. 

BOSTON, MASS. 



PURE DRINKING WATER 
SPEEDS PRODUCTION 

The wise employer knows thai vim and vigor have a cash value. Healthy workmen "eat up" the work and 
pile tip the prohis. Pure drinking water is a prerequisite to health — and hard work. 

Just now you need the utmost from every one of your workers. Industrial America must shoulder the burden 
of war with bare hands every one from boss down to apprentice "Killing as hard to increase production as 
Pershing's artin HMttl light to whip the enemy in the field. 

One of the largest steel companies in the country not only 
sterilizes all the drinking water in their vast mills but also sup- 
plies it to their employes' homes in five-gallon bottles. 




They realize >iek employes cost them money, 
profitable as well as patriotic and humane to use 



They find it 



ULTRA - VIOLET RAY 
WATER-STERILIZERS 



Kills bacteria of all kinds 
without changing the taste or 
odor of water. 

Automatic and fool-proof in 
operation. Renders water ster- 
ile without the aid of heat or 
chemicals. 



Operates by electricity. About 
the same current as required 
for 7 incandescent lamps suf- 
fices. 

Haeteriolopieal Results Guar- 
anteed. Hiyhly approved by 
V. S, (tOt'erittnent, 



Write for Bulletin E. M. 






THE R. U. V. COMPANY, 



50 Broad St. 
New York 



When making inquirj please mention [kVOSHHM Masai,' mist for Manh 
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QUALITY 

FIRST 



The most exacting demands for qual- 
ity are made by the engine builders of 
this country. They realize the vital im- 
portance of having even the smallest 
item that goes to make up an engine 
made of the best material and with the 
finest workmanship possible. The fact 
that in some cases hundreds of lives may 
depend on the quality of a few bolts and 
nuts makes it essential that these bolts 
and nuts be the best that can be ob- 
tained. 

QUALITY 

is our watchword and, in our endeav- 
or to make the finest bolts and nuts 
in the world, we do not count the 
cost. It is for this reason that we have 
as our exclusive customers many of the 
most prominent engine builders of this 
country. 



RUSSELL, BURDSALL & WARD 
BOLT & NUT CO. 



Port Cheater, 



New York 



When making inquiry please mention Inikstkiai. Man.m;kmhnt for March 
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COAL & ASM 
li A N ID L I IM G 

APPARATUS 




if h n 



Beating Another Coal Famine 



Zero weather, frozen-in barges — rail- 
road congestion — ice-bound harbors — 
curtailed output at the mines due to car 
shortage and enforced holidays, have in- 
tensified the fuel situation and well nigh 
disrupted business conditions in the past 
few months. 

Are you willing to undergo the same 
experience again? Milder weather will 
end the coal crisis and a resumption of 
the normal volume of coal from the 
mines can bo expected. This is your 
opportunity, lay in a reserve supply of 
coal. 



To do this expeditiously, economically 
and with the greatest saving of labor, 
take a lesson from the largest power 
and industrial plants who use Hunt 
Apparatus for handling coal from barge 
or car, to reserve bunker or direct to 
Iwiler room — and also tor removing the 
ashes to the designated point. 

Over 45 years experience in solving a 
great variety of material handling prob- 
lems enable us to render expert service 
in selecting the best type of equipment 
for your particular needs. 



Let us send you Bulletins covering a 
wide range of Coal and Ash Handling 
and Power Plant Equipment. 

C. W. HUNT COMPANY, Inc. 

West New Brighton, N. Y., U. S. A. 

Designers and Manufacturers of Apparatus for the Economical Handling of Material. 

501 Fifth Avenue. New York City. Fisher Building, Chicago. 

710 Fourteenth Street. N. \\\. Washington, D. C. 



When making inquiry please mention Imhstkiai Management for March 
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Help Your Workers Help You! 



Every industrial executive should consider 
the many advantages of having the books of 
INDUSTRIAL MANAGEMENT LIBRARY 
accessible to his men. Let your men read and 
study the methods by which the foremost in- 
dustrial engineers have succeeded and you will 
find that your efforts to obtain their coopera- 
tion will be rewarded as never before. Let 
your men see that when you make a change 
in the routine of their work, a system of pay- 
ment, or any other of the many sided develop- 
ments of modern industrial management, that 
these changes are as much to their interest as 
to yours. 

Develop those of your men who possess latent 
executive ability so that promotions can be 
made from within your organization. Get your 
men thinking of 
your problems and 
thinking with an 
understanding re- 
sulting from a 
definite knowledge 
of what these 
problems are. 

You will ac- 
knowledge that 
your workers possess an intimate knowledge of 
your business, why not obtain the greatest ad- 
vantage from this knowledge? 

The demand of the hour is for production 
and yet it is acknowledged that production is 
largely hindered by failure to obtain the co- 
operation of workers. Show your workers the 
underlying reasons for your method of solving 
your problems and you will eliminate the great- 
est obstacle to progress that confronts the aver- 
age plant 

The spirit of the times is against the old 
ways of riding rough-shod over the sensibil- 
ities of the workers in introducing improve- 
ments and now managers find that far better 
results will come from an organization which 
understands the motives of the manager. 



INDUSTRIAL 
MANAGEMENT 
LIBRARY 



In the pages of INDUSTRIAL MANAGE- 
MENT LIBRARY are reflected the experience 
of the leading industrial engineers in the world, 
men who have revolutionized manufacturing 
methods in hundreds of plants and whose work 
has resulted in savings of millions of dollars 
to those who have retained them. Use their 
experience in improving conditions in your 
plant and use their experience to stimulate the 
thought of your workers. In many of the 
largest plants in the country shop libraries have 
been established to which workers have access. 
Put INDUSTRIAL MANAGEMENT 
LIBRARY into your plant and let your men 
make free use of it. You will find that your 
gang bosses, your foremen, all your executives 

will face t h ei r 
work with a new 
knowledge that 
will be reflected to 
you in better rela- 
tions with their 
men and with bet- 
t e r and greater 
production. 

Read these books yourself, study their appli- 
cation to your needs, and there is little question 
but that you will want your workers to have 
access to them also. 

Let us send you the books described 
on the next page for your examination. 
Look them over and then, if you feel 
that you can afford to do so, send them 
back all charges "collect" at your con- 
venience within ten days. Remember, 
YOU ARE THE JUDGE. These books 
must prove to you that they will help 
you and will help your workers to help 
you or you need not keep them. 
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Taylor System In Franklin Man- 

' by Caorgm D. at.ococ*. Price. $3.00 



PARTIAL CONTENTS: 

Hjitclli — CleaalllrarloB anil 

r Control — Schdtlu**, 




Or.plik-.lLr l>PK1ed-W*te Rata. |„ Franklin 
— F.n»|il-i in Application of nVlrmtlnc atanigcnktnt. 

Eliminating Wastes In Factory 
Power Plants i,wN.ir.iir,.„,i). 

PARTIAL CONTENTS: DoternMutng Uaaca— Attain ■ 
aole KfAvirni-j and Ordtnar* Waatak Hiram pining 
and Engine Plant— Prerenlaole fifam BftJH My*- 
lam— Human Par li« - R.il Ipr Plant KUli'lancy Slnltu- 
Bnllrr T«li— OofoliuallK, Xurt.n. forabuetloli— Nat- 
■ CoDUilullon of Waal. Fuel. - 



Hiring The Worker by nor w. K*iiy, 

Pric. tS.00 

PARTIAL CONTCNTS: Drralfpment of EtnptoFln* De- 
partment* — Ineeetlgalli'n of t^peornirnt Problem* — 
Initio* ami Rawpuitalhtllll** of Kuiplornienl Man* 
Kyataen* of Orgahtaatlnn anil Coal of Mafaliraial 
Aiujlaing Job— VIUI Problem or Retortion— In 
Workara Into Taaka, and OcnaraJ Kduretion [if 
plm«i — Tfamfcr. ProrDMlun anil Dtw harfo--Ttie 
Training and Qualltk'atlona of otnrlonnent Manager*— 
Kj.i-inien Utanaa. Record Fcrfm, and Inrtmrlton Bo<* 
Ut* — ltelalnltt* Worker A nummary View oT laihor 
Turn-.,*er — Reli*-t*d Klbllcgraphj of KMt.ko-afteul Maa- 



11. ■ 



Ti.vi'-- 



AND PRACTICE OF MANAGE- 
MENT by A. Hamilton Church, Pric 13.00 
PARTIAL CONTCNTS: nrjuj. Funi-llnn* of Man i 
factoring ttrg»nu.UiHi— RegulaU*. PrlnrtpW or U»i 
of F.rTr»t-Applu»tl,«, of La.* at ~ 
unl ■' 



The Application of Efficiency Prin- 
ciples by Coo*-f* H. Shapord, Prlco $3.00 
PARTIAL CONTENTS: Principle*— PreUnUnarle*— 
Troutile* — Higher lomenon Het>*e — Idi-nW — Pmnnnel — 
i*rg*iit*all>.n — JtrcoruVi — Planning. Iitinatrlitng — Adapt- 
lug Cundlliiuie anil Work— Hlandard*— t'nerecl Math 
■ -Inatrurtfc.ii— The Fair Ireal— l>l*cl| " 



Estimating thf. Cost of 

IV. B. firiamn, Pric* »2.00 
PARTIAL CONTENTS: lion to Pli lltendard.— 1I..W 
to Kallualo— Nto* Work— Repair Work— Vanal.le On 
illlt.ui>— iw Data— I 'lutaiadardbtrd Work- Planning 
and Katlmetlng b> (> l i*«Ui»»-Pt*t*vr»Uon end ll» of 



PARTIAL CONTENTS: llo. To Kind 



Installing Efficiency Methods by 

C. E. Kntupp, Prlco $4.00 
PARTIAL CONTENTS: IVmnMtautia— Preliminary In- 
raatlrati,.,— < oorliuUona— h>a«lia and Objection.— 
Hatfaaaaalnallon. Dtcaaloai— Uuainau Aaelvala— 
Dtagtiuale— Trea.-mml — Itrganmuon -Knglnrer Han- 
agrni.-nt. kirn— Tun. Rluilr— Plannlni Analrala and 
Control- Planning Machinery— Auilllar, I'Unr.Ing Dc 
loea— *:andar.llijng fondlllmio— utat.ilanliaiiig trprr. 
atlona-Bonua Wag* Plan— kUiiufartuiLug fnita, 

Efficiency as a Basis For Operation 

AND WAGES by Harrington Emaroon, 12.00 
PARTIAL CONTENTS: Typ.c.1 InehVlencteo— 
Mtraugth and Wrakiieeee* of Rattling B>vlem* — Itela- 
Ouii. rf Htan.lar.1* to rirganlaatlnn and Hoaulra— 
Kanilatil. m Prerll,.— Modern Tt.rorr of Coat*— 
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| Any or all sent for free examination j 



TEAR OUT AND MAIL TODAY. 



EXAMINATION ORDER 

INDUSTRIAL MANAGEMENT. 6 En.t 39th St., N.w York City. 

With the distinct understanding that 1 am in no way obligated to purchase, send for my examination, all 
charges paid by you, the books before which I have marked X. I will either return them " Collect " within 
ten days or send you three dollars at my convenience within thirty days and three dollars monthly there- 
after until paid. 

□ Taylor S»age«* la Frtaklle tagt al io. H Work. Wage* and Preltt* jl.OO. H selenoo aad Praatlee of Ngt UK). 

ri 'Mll n** Wert**. M DO Cheealag Ewgleyeea by Tort U M ,' "| SKP Eauena. H OP. 

l Agolkatae. of EWeleoey PrloeaHoa. WOO. Ferd MefSoSi a*d Ford Sliooa. HOD. □Eallaigllni Coat o f Work. $2.00. 

niMtalllag EHeUoey Maine*)* UM | ~; 0 latrlootleo of Ela*.** Burdeo. 12 .00. Lladoatrlal Plaat*. $1.00. 

□ !■?»»»• »■"■ . ! Predfcttaa faat.rv 12 0. [ 1 b..I*« . Ad.al.l,tr. l.r. » DO 

riTw.l*o PrloelHea of CaVaeotr. H OP. | Gra.M. Mrtteda. $8.0$. n" """» Peoeluelk... W OO. 

HI EkWrMeato* l« ESWooMy. HHP . [H EIIailoatloi Pew PUgt Watte. sa-OO. _ □ Steam Plglog. $$.»». 



Name 

Home Address City 

Firm Position 

(If your ordor totsJs $11.00 or ovor, 1% dlieonnt If psld witrjR thirty d>y*.) MB 
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Tyccs 

TEMPERATURE INSTRUMENT^ 




CORRLSPONUENCE SOLICITED 



Taylor Instrument Companies 

ROCHESTER N.Y. 
There's a lycos Thermometer for Every Purpose 



I nmitmHittM*iMititiiit«ii|)timiitiHirtl|itliti 



THE LENIX SOLVES 

Difficult Transmission Problems 




By its use you may disregard the theoretical rules 
for laying out belt drives, disregard them with most 
profitable results in savings in initial cost, floor 
space, horse power and upkeep. 

The Lenix affords the same advantages as direct con- 
nected drives. 

An installation on a stone crusher is shown below. 
In this case the large pulley is 10 feet in diameter, 
the small one 30 inches in diameter, while the dis- 
tance between the centers is only 10 feet, and the 
drive is delivering 250 H. P. 

Send for descriptive bulletin 



F. L. SMIDTH & COMPANY 



50 Church Street 



Engineers 



NEW YORK 



111111., II II Mill I 



i ii i * TwrmriiuriKiMiiiiirii'itiitinunitiiiiiri 



When making iwiuiry pfceafC mention I\m >iki.u. M an v.kmknt for March 
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The 
Standard 




If you think of Coal in terms 
of Money, you will think of 
Draft in terms of "Wing" 

For the W ini^ Turbine Blower is making 
it possible for more than G.ooo furnaces to 
e vaporate more pounds of steam per pound 
of coal. 

That means 25'/ , 507^. perhaps 100% more 
capacity and in many cases the difference be- 
tween profit and loss. 



For those who 
want to know just 
how and why the 
Wuif Hlowcr is 
the hest in its rirhl 
— Bulletin .17. 



l^.iJ.Win$ Mf$.Co. 

9th Ave. and Hudson St, New York 

Manufacturers of Ventilating Fans, Blowers, 
Damper Regulators. Pressure Blowers, Feed- 
Water Regulators, Vacuum Pumps and Small 
Turbines. 




" NORMA 



BALL BEARINGS 



<P»t.nt»cl> 




The difference in price between an ordinary 
hall bearing and the best ball bearing, is 
never large. At most, it is but the tiniest 
fraction of the total cost of the machine in 
which it is used. But the difference in the 
service rendered will be tremendous — may 
mark the vital distinction between good per- 
formance and discreditable failure. 



"MffRHfl" Precision Bearings have 
made performance records in 
actual service which substantiate 
every claim ever made for them — 
records which cannot fail to be 
convincing to any machine builder 
seeking to incorporate in his prod- 
uct a part which not only improves 
his quality but also strengthens 
his sales argument. 

Be SAFE. See That Your 
Machines Are "NORpW Equipped. 



THE NVRAM CQMPANy OF AMERICA 



17 FO B^OflDWfly 



NEW yORK 



Ball, Roller, Trust, Combination Bearings 



U'hrn making inquiry plea<e mention IxnrKTHtAr. Maxaakment for March 
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ENGINEER. 

Philadelphia 




Munition Department 

Take«r charge oP in-ppection 
and <Ji.v»r advice or to methocLr 
of manufacture 



When making inquiry please mention IsmsiBiAt. Management (or March 



